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* Courteous Reader, 


To the Reader. 


1p Forwwerly Printed a Book. of the life ' of the 
Globes, Intituled A Tutor to.Allkronomy 


Uſeleſs. But I deſire them to conſider that 1 write not to expert 
Praftitioners, but to Learners, to whom Examples may prove 
more Inſtruftive then Precepts.Befides,1 hope to encourage thoſe 
by an ample liberal plainneſs to fall in love with theſe $ ke 
formerly have been diſhearined by the Crabbed brevity of thoſe 
eAnthors that have (in Charafters as it were) rather writ Notes 
for their own Memories,then ſufficient Documents for their Read- 
ers Tuſtrattions. | 
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T he Globes for which this Book. ts written are the Globes I ſet 
forth abort four years ago: which as Þ told you in my Epiſtle to 
the Reader of Blaew's Pook differs ſomewhat from other Globes, 
and that bath the Caleltial and the Terreſtrial ; mine being the 
lateſt done of any, and to the accompliſhing of which, 1 have yo 
only had the help of ail or moſt of the beſt of other Globes, Maps, 
Phars : and Sea-drafts, of New Diſcoveries that were then ex- 
tant, for the Terreſtrial Globe, bur alſo tbe Advice and direfti- 
ons of divers learned and able'Mathematicians both in England 

and Holland for Tables and Calculations both of Lines and Stars 
for th: Cacleſtial ; wpon which Glohe I have placed every Star 
rhat was obſerved by Tycho Brahe one degree of Longitude far- 
ther in the Ecliptick, then they are on any other Globes : So that 


* whereas on other Globes the places of the Stars were correſpond- 


ent with their places in Heaven 58. Years ago,when Tycho ob- 
ſerved them, and therefore according to his Rule want about 47. 
minutes of their irne places in Heaven at this Time : IT have ſet 
every Star one degree farther in the Ecliptith,and Reflified them 
0n +4 Globe according to the true place ber wil have in Heaven 
in the Tear 1671. 

On the Terreſtrial Globe I have inſerted all the New Diſca- 
weries that have been made, either by our own or Forraigne 
Navigators, and that both in the Eaſt, Weſt, North, and South, 
parts of the Earth. In the Eat Indies we have by theſe later 


. Times many ſpacions Places diſcovered, many 1lands inſerted, 


and generally the whole Draft of the Country reflified and amen- 
ded, even to the Coaft of China, Japan, Giloli, &'c. 1n the 
South Sea between the Ealt avd Weſt Indies are ſcattered man 


lands, which for the uncertain knowledge former Times had of 
" them are either wholely left ont of other Globes, or elſe laid down 
fo erroneouſly that little of credit can be attributed unto them : 


California zs found io be an 11ard, though formerly ſuppoſed to be 
part of the main Continent, whoſe North Weſt ſhoar was imagined 
ro thruſt it ſelf forth cloſe to the C oaſts of Cathaio, aud ſo make 
the ſuppoſed Straits of Aniar, T he Weſtern Shoars of the Welt 
Indies are more accurately diſcribed then formerly, as you may 
ſee if you compare my Terreſtrial Globe with the Journals of the 


 Tateſt Nevigators : And if you cempare them with other Globes : 


you will fird 5,6, yea 7. degrees diffcrence in Longitude, in moſt 
Places of theſe Co: ft: Magellanica which heretofore was thought 
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__Tothe Reader... 


to be part of the South Continent called Terra Incognica i now als 
ſo found to be an Iland. Al! that Track of Land called Terra In- 
cognita' / have purpoſely omitted becauſe as yet we have no cer- 
tainty whether it be Sea or Land, unleſs it be of ſome parts lately 
found ont by the Dutchzwho having a convenient port at Bantam 
in Java, have from thence ſent forth Ships Southwards, where 
they have found ſeveral very large Countries ; one whereof they 
have called Hollandia Nova, another Zelandia Noya, another 
Anthoni van Diemans Land; and divers others, ſome whereof 
lies near our Antipodes;es you may ſee by my Terreſtrial Globe. 
Again, Fay to the Northwards there are ſome New Diſcoveries, 
even within 6. degrees of the Pole : The Drafts to the North 
Eaſtwards I have laid down even as they were diſcribed by the 
Searchers of theſe Parts, for a Paſſage into the Eaſt Indies. And 
alſo the Diſcoveries of Baffin, Capt. James, and Capt. Fox, (our 
own Country men that attempted the finding a paſſage that way 
into the South Sea. | 

1 alſo told you what difference there ts in ſeveral Authors 4a- 
bout placing their firff Meridian, which ts the beginning of Lon- 
gitude ; that Ptolomy placed it at the Fortunare Ilands, which 
Ar Hues pag, 4. chap. 1.in his Treatiſe of Glohes proves ro be 
the Ilands of Cabo Verde, and not thoſe now called the Canary 
Tlands; becauſe tn his Time they were the furtheſt Places of the 
Diſcovered World towards the Setting of the San : Others placed 
it at Pico in Teneriffa ; Others at Corvus and Flora ; becanſe 
under that Meridian the Compaſs had no Variation, but did the 
Aucly reſpeft the North and South ; Others for the ſame Reaſon 
began their Longunde at St Michaels ; and others between the 
Tands of Flores and Fayal: And the Spaniards of late by reaſon of 
their great Negotiation in the Weſt Indies, have begun their 
Longitude at Toledo there, and contrary to all others account it 
Weſtwards, | | 

Therefore I ſeeing ſuch diverſity among all Nations,and as yet 4 
Uniformity at home, choſe with our own (ountry men to place n;y 
Firff Meridian at the Tle Gratiola,one of the Iles of the Azores: 

By the differ ent placing of this firſt Meridian it comes to paſs 
that the Longitude of places are drverſly ſet down in different 
T abler: For thoſe Globes or Maps that have their firſt Meridi- 
an placed to the Eaſtwards of Gratiolfa have all places counted 
Eaſtward between tne firſt Meridian and the Meridian of —_ 
| ; tiola 


—_—— 


Fl EM YC, —GSS__C TETTE 
T2 tloſa in fewer degrees of Longitude: And thoſe Globes and Maps 
' that have their firſt e Meridian placed to the Weſtwards, have 
all Places counted Eaſtwar 1s from the Meridian of Gratiaſa and 
their firſt Meridian in agreater number of degrees of Longitude, 
”- and that according as the yArch of Differences, ' - * —. Y 
1 hive annexed 4 [mal Collettion ont of Dr Hood, which des 30 
clares the Re. ſon why (ſuch ftrange Figures and Forms are. pittu- 
red on the Celeſtial Globe : and withall the Poctical Stories of es 
every Conſtellation. IE ei CER 
I atfo thought good to add at the latter end of thi Bovk a (meal _ 
. Treatiſe,intitnled The Antiquity Progreſs, and Augmenaation of 
Aftronomy., 1 may without Partiallity give it the Enromium of 
a Pithy, Pleaſant, and Methodical peece : It was written by & 
Learned Author ; and is worthy the Peruſal of all Ingennous 
Lovers of theſe Studies. \ 


WR 4 


40g $ 042 "WM DTD 
Ls Set Yoo A En ot RN ee EN 
Fn SIA 


Joſeph Moxon. 
; + '- - Encomiaſtie Achroſticon Anthoris. ; 
J Ts now fince Atlas raign'd thouſands of Years, 
EF whom 'tis Fabl'd, Heavens hee did Uphold, 
O. Ancient Authors write: Batit appeares 4 
| FE Xcellhe others did, forwearetold = . 


Roject he did the Sphear: and for his Skil 
H E had therein, his Fame will Flourjſh (ll. 
M Ulit we notalſo Praiſe inthis our Age 
Q Ut Authors skill, and Pains, who doth ingage , 
Thouſand Thanks, not for this Book alone 
Q E-his, But forthe Glebes he makes there's none 
NJ Owextant made fo perfect : This is known 
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$. Of the Tropick, 
9, Of the Circles Arltich and Antarttick, 17 
x0, Of the Images talltd Conſtellations, drawn npon the Celeſtial 
Globe. I7 
11. Of the number of the Stars, | I9 
12. Of the Scituation of the Stars, 29 


13, Of the Magnitudes of the Stars. 20 
T he proportion of the Diameters of the fixed Stars ; Compared 
with the Diameter of the Earth. 


2X 
The o_—_— of the fixed Stars Compared with the Globe of - 
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e Earth, 22 
14. Of the Nature of the Stars. 23 
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To find the Longitude and Latitude of Places, on the 
Terrelirial Globe, fol. 37 
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26 Earth, G62 
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0 He Students of all Arts and Scences have ever 
4 propoſed a Maxime, whereon (as on an allowed 
, Truth)the whole Scrence hath dependance: and by 


G6 © fo muth the more demonſtrable that Maxime us, ſo much the 
e _ moreof Excellency the Science may claim. Pe 
be! | Thu of Aftrowomy and Geography comes not behind 
8 | anysfor hereinwe ſhall only adnut (with the Ancients) that © 
'* | the Formof theviſible World x Spherical: Neither ſhall we 
| begour Aſcertion any farther then Occular Appearance 
will demonſtrate:every Mans Ey being his Judge rf he be et» 
ther on a Plain field,or at Sea,where nothing can hinder a 
free mſpection of the Horizon, | 
V pon gooa grounds therefore they aſcerted the Spherical 
form of the Whole:and alſo concluded the Parts tobe Round: 
: IT meane, very intire Subſiſtence,as the Stars,Planets, and 
the Earth. /nthe Celeſtial Bodies(as the Stars and planets) 
. Ehists alſo viſible;and therefore un-controullable : But that 
: ehe Earth # Round proves with the unskalfull matter of di- 
} B ſpute, 
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ſpute 3 they frequently objetting with $. Aultine the words 
of the $ cripture which ſay, He hath ſtretched torth the 
corners of the” Earth 3 vt” conſidering whether thoſe 
words were ſpoken as alluding to the amplitude of Gods 
Omnipotence; or that the Corners were meant Capes of 
Land,wh:c< indeed are ſtretched forth into. the Sea. _ But 
that the Earth 1s Round is praved by divers certain and in- 
fallible Reaſons, 

As firſt, By the Nawvigations of our Age,Divers able and 
honeſt Marmers having Sazled and continued an Eaſterly 
Courſe, have at length arrtved (without turning back)to the 
ſame place from whence they ſet forth : witneſs Magellani- 
cus, Sr. Francis Drake, "Tho. Cavendiſh, Oliver van- 
der Noort, W. Schouten, &c. | 

Secondly, By the length of degrees in every Parallel ; for 
it is found by Dayly obſervation that the degrees of every 
Parallel upon the Earth, hold the ſame proportion to the de= 
grees of the Equintt:al, as the degrees of the ſame Parallel 
upon an Artificial Globe or Sphear do to the degrees of: the 
greateſt Circle of the ſame : This Argument alone ts ſuffict- 
ent: yet take one more from Viſible Appearance : And that 
z5this : The ſhadow which the Earth and Water together 
make in the Eclipſe of the Moon is alwates a part of a Cir-, 
ele; therefore the Earth and Water which ts the Body fha- 
dowinz muſt alſo be a C:rcular or round Boay;for if it were 
three ſquare, four ſquare,or any other form, then would the 
ſhadow which it mukas in the Moon be of the ſame faſhion, 

Beſides, Of all figures the Sphear or Globe 15 moſt perfett, 

moſt Capacious, and moſt intire of 1t ſelf, without either 

Joynts or Angles; which form we may alſo percezve the Sun, 
Moon, and Stars to have, and all other things that are 
bounded by themſelves, as Drops of IWater, and other liquid 
things. 

But there ts another frequent Argument againſt the 


Globulus form of the Earth 3 and that ts, That it ſeems im- 


poſpble 
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poſſible that the Earth ſhould be round,and yet alſo Inhabi= 
ble in all Places: For though we that inhabite on the top of. 
the Earth go with our heads upwards; yet thoſe that inhabite ©. 
wnderneath us muſt needs go with therr Heads downwards, 
like Flyes on a Wall or C *. Sap be in danger of falling 
znto the AT, | | 
For Anſwer hereunto, firſt, Yoz. muſt underſtand that tn 
#he Center of the Earth there 1s an Atiractive and drawing 
wer, which draws all heavy ſubſtances tot : by vertue of 
which Attraettve power, things though looſed from the 
Earth will againincline and cling tothe Earth, and ſo much 
the more forcibly, by how much the heavier they are 5 as @ 
bullet of Lead let fall out of the Arr, mclines towards the 
Earth far more violently and ſwiftly then a bullet of the 
fame bigneſs of Wood, or Cork. | 
Secondly, you muſt underſtand that in reſpett of the whole 
Vmverſe there 1s no part either upper or under, but all parts 
of the Earth are altke incompaſt with Heavens yet in reſþeet 
of the Earth,it is Heaven, which we take for the wpper 
parts and therefore we are ſaid to go with our heads up- 
wards becauſe our head( of all the parts of our body)s neareft 
to Heaven, 
Now that this Attraftive power les i the Center of the 
- Earth,zs proved by this Argument: If the Attraftrve power | 
were not in the Center, a Plumb-line let fall would not make F 
Reght Angles with the Superfictes of the Earth; but would | 
eb Attratted that way the Attrattive vertue lies, and ſo 


make unequal Anyles with the $ uperficies:But by fo _ 
Experiments as hath yet been made, we fmd that a Plumb- 
: line continued, though never ſo deep, yerit alters no Angles 
f with the Superfictes of the Earth;and therefore undoubtedly 
the Attrattzve power hes tn the very Center, and na where : 
4 46 
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CHaP. I. 
I. 1/hat a Globe zs. 


P37 Globe according to the Mathematical Nefinition, is a 
FA perfeA and exaRt round Body contained under one 
vp XS lurface. 

26S Of this form{as hath been proved)confiſts the Hea- 
vens and the Earth : and therefore che Ancients with much pains 
Study and Induſtry, endea youring to imitate as well the imagina« 
ry as the real appearances of them both, have Invented two 
Globes ; the one to repreſent the Heavens,with all the Conftel- 
lations, fixed Stars, Circles, and Lines proper thereunto, which 
Globe is called the Ce/eftsal Globe , and the other with all che 
Sea Coaſts, Havens, Rivers, Lakes, Cities, Towns, Hills, Capes, 
Seas, Sands, &c. as alſo the Rhumbs, Meridians, Parallels,and 
other Lines thar ſerve to facilitate che Demoſtration of all manner 
of Queſtions to be performed upon the ſame : and this Globe is 
called the Terreftrial Globe. 


IT. Of the two Poles. 
Every Globe hath two Poles, the one North, the other South, 


The North Pole is in the North point of the Globe : The Souck 
Pole in the South poiat, 


III, Of the Axis. 


From the Center of the Globe both waies, proceeds a line 
through both the Poles, and continues ir ſelf infincely; which is 
called the Axis of the World,and is repreſented by the rwo wyers 
in the Poles of the Globe : Upon theſe two wyers the Globe ig 


rurned round, eyen as the Heayens is imagined co moye upon the 
Axtu of the World. 


III1. Of the Braſen Meridian, 


Every Globe is hung by the Ax at both the Poles in a Bra. 
ſen Meridian, which is divided into 360,degcees;(or which is all 
one)inro 4 Nineties: the firſt beginning at. the North Pole, is con- 
tinued from the left hand towards che right till the terminagzoa 
of 90 degrees, and is marked with 10,30,30, &c. to 90. from 
whence che degrees are numbred with 80,70,6-,&c.to 0.which 
isin the South Pole:from whence again the degrees are numbred 
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: lender (becauſe it was inftitured by che Church of Rowe) there is 
: annexed the Feſtival daies Celebrated by rhe Romiſh Church. 
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wich 80,70,60,&c.to o.and laſtly,from © the degrees are num- 
bred wich 10,20,30, to 90. which is again in the North Pole, 

This Brafen Meridian is of great uſe; for by help of it you may 
find the Latitude of all Places, the Declination of all- the $:ars, 
&c,and reQifie the Globe to any Latitude. | 


V. Of the Horizon. 


The Horizon is a broad wooden Circle, encompaſſing the 
Globe;having rwo notches in it;the one in the North the other in 
the South point:The notches are made jult fic ro contain the Bras 
ſen Meridian that the Giobe is hung in:In the bottom or under 
Plane of the Horizon there ſtands up a rop or (as it is called) a 
Bed, in Which there is alſo a notch, into which notch the Braſen 
Meridian is alfo lerſo lo,as that both ic and the Globe may be 

divided into two equal halfs by the upper Plane of the wooden Hos 
rizon. Theſe Natches are as gages to keep the Globe from inclin. : 
ing more to the one fide of the wooden Horizon then the other. ae 
Upon the upper Plane of the Horizon is ſeveral Circles dehnea- " 
ted:as firſt,the inner Circle, which is a Circle divided into twelye 
equal parts, viz,into twelye Signes; eyery Signe having irs name 
prefixed to, it;as to the Signe of 7; is the word Aries; to 5; the 
word Taurn,&c,every Signe is again divided into 30 equal parts, 
Which are called Degrees,and every tenth degree 1s marked wich 


Next to the Circle of Signes is a Kalender or Almanack, ac- - 
cording to the Old ile ufed by us here in England, each Moneth 
being noted wich its proper Namezas January, February, March, 
&c, and eyery day diſtinguiſhed with Arithmetica] fgures, as 
I, 2, 3, 4, &c. to the end of the Moneth,. | 

The other Calender is a Calender of the New ile; which is ina 
manner all one with the Old;only in this Caltender the manech . 
begins ten daies ſooner then they do.in the other;and to this Ca- 


The two other Circles are the Circles of the Winds;the ioner-.. 


but twelve; and the outermoſt haying the Engfiſh Naneg, wl 


F 


The uſe ofthe upper Plane of the Horizon is to diffingyiſh the 
Day from che Night; the Riſing and Setting of the Sun, Moon,or 


- nn 
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Stars, &c.and for the finding the Azimuth, aad Amplitude, &C. 


VI. Of the Quadrant of Altitude, 


The Quadrant of Altirude is a thin brafs plate, divided into 
90. degrees; and marked upwards with 10,20,39, 49, &c, to 
90, Its riverted to a Braſs Nut, which is ficted co the Meridiang 
and hath a Screw init, to ſcrew upon any degree of the ' ; 
Meridian, When it is uſed itis ſcrewed to the Zenith. Its uſe | 


is for meaſuring the Alcitudes, finding Amplitudes, and A- 
zimuths, and difcribing Almicantaraths. Ir would ſometimes 

ftand you in good iced if che Plate were longer by the bredth of 
the Horizon then 90. degrees;for then that length being turned 

back will ſerye you inſtead of an Index,when the Nut is ſcrewed 

to the Zenith,to cur either the degrees or Daies of either Style,or 
che Points of the Campaſs in any of thoſe Citcles concentrical to 

the innermoſt edge of the Horizon, which che Ey cannot fo well 

judge at, 


NT Of the Hour Circle, and ts Index, 


* The Hour Ciccle is a {inal Braſen Circle, fitted on the Meridi- 
an, whoſe Center is the Pole of 
the world: It is divided into the” 
24 hours of the Day and Night, 
and each hour is again divided- 
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into halfs and quarters, which in '$ 
a Revolution of the Globe are : < 
all pointed ar wich. an Index, i Þ 
Which to that purpoſe is firted on *1 
the Axis of the Globe, * |? x 
| Theuſtof the hour Circle is* | q 
for chewing the Time of the ſe- {1 


veral mutations and Configurati- 
ens of Celeftial Appearances, 
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V 111. of :he Nautical Compals, or Box and Needle: 


Juſt under the Eaft;point of the Hotiz.on, upon the undermolt 
Plane, is ſometimes fixed a Nanrical Compaſs, whote North and 
South line muſt be Parallel rqthe North and Sowh line: of the 
Horizon, The uſe oft is for ſetting the -. Angles of the Globe 
correfpondent to the Angles of the World, -: | + - pare 


I X. Of the-Semi-Circle of Poſition. 


This is a/Semi-Circle::made'of Braſs, and divided into 180, 
degrees,numbred from:the EquinoGtial oneither tide with 10,20, 
30,&c.to 90.atthe two ends there's an Axis, Whichiis ficted into 
the two holes of wo ſmal ttuds: fixed in the-North 'and South 
points of the upper -Plane of the Horizon :- upon this Axis it is 
moved up and down, according to the.intent Or | 

The ule of this Circle of Poſition is,"for the finding the twelye' 
Aſtrological Houſes of Heayen; ard alſo for finding the Circle of 
Pofirion of any Star or Point in Heaven, .! | ' 

Thus much may ſerve for the lineaments Circumjacent to the 
body ofthe Globe. The next diſcourſe ſhall be 
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Of the Circles, Lines, &c. diſecribed uþon the Superficies . 
of the Globes beginning with the Terreſtrial Globezand 


I, of the Equator, 


F T He Equator is a great Circle,encompaſſing the very middle 
P ofthe Globe berween the two Poles thereof,and divides it 


% 


” 
* 


\-\| 3 South part.It is (as all greac Circles are | divided into 30. equal 


1 parts, Which are called Degrees, Upon this Circle che Longitude 
* is numbred,from Eaſt ro Weſt:and from this Circle both waies, 
= viz,North and South the Latitude is reckoned, It is called the E- 
> qQuator,becauſe when the Sun comes to this line (which is twice 
- in one year, to Wit, on the tenth. of March, and the eleventh * 
; of 
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of June) the Daies and Nights are equated, ang both of one 
length, Hg | 


II, Of the Meridians, 


There are infinice of Meridians, for all places lying Eaſt or Wett 
from one anothes have ſeyeral Meridians; but the Meridians delis 
neated upon the Terreſtrial Globe. arc in number 36, ſo chat be» 
tween two Meridians is contained ten degrees of the Equator, 
From the ficli of theſe Meridians(which is divided into twice 90 
degrees)accounted from the Equator towards either Pole)is the 
begianing of Longitude,which upon our Engliſh Globes is at 
the Ile Gratioſa,ont of the Iles of the Azores,and nutnbred in the 
Equator Eaſtwards, with $0,:20,30,&c. to 360. round about 
the Globe, till ir end where ic. began, 

. They are called Meridians, becauſe they divide the Day into two 
equal parts: for when the Sun comes to the Meridian of any 
Place, it.is then Midday, or full Noon, 


ſ I1I. Of the Parallels: 


As the Meridians are infinite, ſo are the Parallels; and as the 
Meridian lines delineated upon the Globe are drawn through no 
more then eyery tenth degree of rhe Equator,ſo are che Parallels 
alſo delineated but upon every terith degree of the Meridian; leſt 
the Globe ſhould be too much filled with ſuperfluity of lines, 7 
which might obſcure the ſmal names of Places. Parallel # 
Circles run Eaſt and Weſt round about the Globe, even as the 7 
Equator; only che Equator is a great Circle; and theſe are every ©: 
one leſs then other, diminiſhing gradually till they end in the 7 
Pote. The Parallels are numbred upon the Meridian with 10,20, 
30,&c, to yo. beginning in the Equator, and ending in the Pole, 7 


They are called Parallels; becauſe they are Parallel to the L 
Equator, | | | 


ITII, of the Ecliptick, 'Tropicks, and Polar Circles. q 


Theſe Circles though they are delineated upon the Terreſtrial 
Globe, yer they are molt proper co the Celeltial, and therefore 
when I come to the Celeſtial Globe, I ſhall define ther unto 7 

| ; you, " 
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V: Of the Rhumbs. 
The Rbumbs are neither Circles nor fraight lines, but Heli- 
ſpherical or Spiral lines: They go from the point where we 
Rand, and wind about the Globe till they come to the Pole; 
where at laſt they looſe themſelyes. They repreſent the 32 
winds of the Compals, 


2» Their uſe is to ſhew the bearing of any two places one from 


"another: chat is to ſay, upon what point of the Compaſs any 
ſhoar or Land lies from another, 
There are many of them deſcribed upon the Globe, for the 
better direRiing:the ey from one ſhoar to the other, when you 
ſeek after the bearing of any two Lands, Some of them (where 
there is room for it) have the figure of the Nawrical Card drawn 
about the Center or common interleCtion, and have '(as all other 
Cards have) for the diſtin&ion of the North point, a Flowerde- 
[uce pictured thereon. OE bes | 
They were firſt called Rumbs by the Portugals, and fince uſed 
by Latine Authors, and therefore that name is continued by all 
Writers that have occaſion to ſpeak of them. 


VI. Of the Lands, Seas, Ilands, &c. Deſcribed upon the 
Terreſtrial Globe: 


The Land deſcribed upon the Globe is bounded with an irregu- 
lar line, which runs turning and winding into Creeks and Angles, 
even as-theſhoar- which it repreſents (doth) For the better: di- 
RinCtion of Lands,&c.this line is cullered cloſe by.one fide thereof 
with divers Cullers, as with red, yellow, oreen, &c, theſe cullers 
diſtinguiſh one part of the Continent from the ocher;and alſo one 
Iland from another, That fide of the line which incompaſles the 
Cullers, is the bounds of the Land: the other (ide of the line which 
is lef: bare without Cullers, is the limits of the Water, 

The Land is either Continents, or Ilands. 

A Continent is a great quantity of Land,not interlaced or fepa- 
rated by the Sea, in which many Kingdomes and Principalities 
are contained ; as Exrope, Aſia, Africa, America- 

An /ſland is a part. of the Earth, environed round with 7/a- 
ters ,2S Pritain, Java, S.Lanrence Iſle, Barmudas, &c; 

- Theſe again are ſub-divided into Peninſula, 1fmns, Promon- 
Porinm. ng RED gy C A 
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Pern, and Corinth in Greece. | 

Promontarium, is fome bigh Mountain, which ſhooterh it # 
{elf inro/ the- Sea,the utmoſt end of which is called a Cape as t nar © 
oreat Cape of Good Hope, and Cape Verde in Africa, _ 

"The Water is either Ocean, Sea,Straits,Creeks, or Rivers. 

'The Ocean is that generall colleRion of all Wateys, which 
vironerh the whole Earth'on every fide. | © 

The Sea is-a part 'of the Ocean ; towhich we cannot come, 
but through ſome Strait, as :©AMare CHMediterraveum, Mare 
Balt icum, and thelike. © jo LE "Sas 

Theſe two take their names either from the adjacent places, as 
the Britiſh Ocean,the Arlanrick Sea,8c. or from the firlt diſco 
vere as Mare Magellanicum; Davis and Forbiſhers Staits;&c, 
Or from-ſome remarkable accident, as are Rubrum, from the 
red colour of the Sands; | Mare eAgenum, Pontus Euxinus, and 
the like. ow, « Wer | Op 1 

A Strait, is a part of the Ocean reſtrained within narrow 
bounds, and opening a Way to the Sea ; as the Straits of Gi- 
'bralter ,Helleſpont,&c. | | | 

A Cretkh, isa crooked ſhoar, thruſting out as. it were rwo 
armes to. imbrace the Sea, as Sinus Adriaticns, Sinus Perſee 
cas, QC. 

A River is # ſmall branch of the Sea,flowing into the Land; ag 
Thames,Tiber. Rhine,Nilus, &c. 

Now that theſe Lands; Ilands, Towns, Seas, Rivers, &e, 
may at the firſt ſearch be found upon the Globe,all Geographers 
haye placed them thereon according to Longitude, and Latitude, 


VITF Longituae. 


The Lorgitude isan Arch of the Equator,comprehended be- 
' tv'cen the firſt Meridian and the Meridian of the Place you in- 


quire afrer, Ir is numbred on the Equator from the Welt to the 
EFT 8 | Eaſt- 
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I 5 — | The Laticude is an Arch of che Metidian, comprehended' be- g 
W  eween-the Equator and the place enquired after, Iris numbred 
” onthe Meridian, from the Equator both waies, vjz., North and 
"BSouth, till it come to the Poles, or 90 degrees, | 
Thus much may ſerve for the deſcription of the Tereſtrial 
be; I therefore come to treat of the Celeſtial, F. 
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. ſented by the Celeſtial Globe: 5 
Lanes, Images, Stars, &c. deſerabed 


: I, Of the eighth Sphe 


4 He eighth Sphear which is the ſtarry Heaven,is repreſen- 
ted by the Celeſtial Globe, becauſe upon the Conyex- | 
ity of all the Stars and viſible appearances are placed : E” = | 
.. according to the order that they are fituated in the By ct 

concavity of the eighth Sphear, Ir is called the eighth Sphear, . 7 
- becauſe between it and us are contained ſeyen other Heavens, or pe ic 
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"I F hewes whorils may beſeen the Compoſition of the whole 
frome of th _ Werld. 


= fi rst oe LD 


TI. Of the Motion of the eighth Sphear.. 


There hath bin attributed to the eighth Sphear a twofold mo- 
tion; the one called its Diurnal Motion, which is:qmade from *' 
Eaft to Welt. upon the Poles and Axis of the World: And the o- 
ther called its Second motion; which is made from Welt to Eaſt | 
upon the Pgles and Axis of the Ecliptick. 

"The Diyrnal motion is cauſed, by the violent Motion of the 


Primum 
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7 


.  thors ſometimes carelefly mention the one inſteed; of the. other. 
=, Therefore in.the next SeRion, where T' creat of the EquirioQtal, 
{hall at latge explain-unro you/. the nature of this miſccalled 
4 0 8; Aotion. ; : 4+ 


+ ,FIL. Of the EquinoCtial: 


The EquinoQialupaathe Celeſtial Globe, is the ſame line 
formerly: called the Equattd@uppn the Tetreſitial; only with this 
difference, that ahe- "xemains fix upon -rhe Terreſtrial 
Globe;burthe Equinocralapon.the Celelhal Globe is moveable; 


(or at leaſfmult be imagined to move) cbnrary ro the Dinrnal 
jos from Welt to Ealt;upon the'Poles6f the Eclipricks' 1 fay 


tion from the truth it ſelf, wa C5 
Now that the difference between the-Equator upen the Ter- 
xeſtrial Globe, and the EquinoQialupon: the Celeſtial, may be 
proved, and the motion of the EquinoRial be the better under- 
Rood; I ſhall only bring this example, T5 
All places thar were formerly under the Equator, do and will \ 
keep the ſame Longitude, and remain ſtill under: the Equator:as # 
may be preved by comparing-the Ancient and modern Geogra- 
phers together: butthoie Stars that were formerly-nnder rhe E- 
quinoRia}, do not keep the ſame Longitude, nov. remain/ undet 
the EquinoRiial: becauſe che EquinoRtial (as. aforeſaid) bath a 
| motion froni Welt to Eaſt, upon the Poles of the Ecliptick. Buc 
10 the Stars being fixed in theiz-oae Sphear, like knots in wood, and 
m FF therefore move not; are by the Preceliion of che Equincx-lefr: be» 
o- | hind the EquinoQtal Colure, and fo are cauſed to alter their 
aſt i Longitude, as by comparing the Obſervations of ancient and 
ern SEaESFogether, it will appear; for about 346 
C iv, years 
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noCtial Colure: andy 7 years ago; when: Tyoho 


found to be in 27 degrees 37 minutes of +7 * *So thatir*aboug. 
2000 years it'is nioved forwards 28 degtees,and willaccording®... 
to Tycho't opinion, finiſh its Revolution in'254.12 years - A6= 4 
corditigto which motion,” I' haye* Calculated this following; Þ 
Tabie; for fuiding'the Degrees and Minutes © of the EquinoGluat 3 
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motion; anſwerable'to/an 


- 
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This Table may be of uſe for finding the EquinoRial poi- 
tion of any Star, for any year cither paſt, preſent, or to comc. 
Its uſe is very eafie, for if you deſire to know the motion of the 


a - 


22%. . Equinox for any number of years, you need but ſeek- your num- 
+ berin the-Collumn of years, and againſt ir you have the degrees 


aqd minutes of the EquinoRtial motion. oh 
:*'But tho the Stars have this motion one way, wiz, in Longi- 


© tude, yet do they not atall alter their Latirudes; becauſe. che mo- 


tion of the Equinoctial is made upon the Poles of the Ecliptique, | 


- 11, 


\ 111 of the Ecliptique. 
. The Eeljeique is a great Circle, lying oblique or aflope from 


the Equinoctial, making an Angle of 23 ; degrees with itz I; 

/ cuts the EquinoGtial into two equal parts, and is cut by the E- 
> quino&ialin two oppoſite points, viz, 7, and ::, Ir divides the 
=. Globe into twoequal parts, called Hewiſphears; the one the 
= Northern and che other the Southern Hemiſphear. I is divided 
idfo x2 equal pars, which are called the rwelve Signes, every 


LS 


beifig noted with the CharaRter of the Sjgnes belonging 
Sir; 28 unto Aries, 1; to Tarrus, 5: to Goming, 1 ; and fo of 
the reſt. Fromevery one of theſe x2 divifions proceed both 
waies viz, North, and South, Circles of Longitude, into the 
Poles of the Ecliptique..) Each of theſe twelye Signes is divided 
into 30 equal parts, which are called degrees; and are numbred 
upon eyery tenth degree with 10,20, to 30, and upon may new 
Celeſtial Globe, for more preciſeneſs, eyery degree is again divi- 
ded into halfs, | 
>» Ir is called the Ecliptique as being derived from the Greek 
,» Word; Exazmoiy Which fignifies to wantlight, becauſe in and 
,» about ir happen all the deteRts and Eclipſes both of the Sun 
,» and the Moon. 
»» It isallo called rhe Way of the . $un, becauſe the Sun goes 
» alwaies under it, paſſing through it in all his Annual Courte. 


V. Of thePoles of the Ecliptick. 


i- | There are two Poles of the Ecliptick, the one the North Polc, 
& © the other the South Pole; and are called North or South accor- 
he ding to their poſition next the North or Scuth Pole of. the 
n- & World. Eachic diſtant from its correſpondent Pole of the 
World 23 degrees 30 minutes. | 39-267] 

As on the Terreſirial Globe all the Meridians diſcribed - therc- 
gi- | on meet in the Pole of the World, fo on the Celcſtial all the Cir- 
ki cles of Longitude drawn through the twelve Signes meet. in the 
ue, | BB Poles of theEcliptick. | 
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VI. Of the Axis of the Ecliptick. 


Through the rwo Poles of the Ecliptick.is imagined to paſga 
ftraight line, through the Center of the Plain of the Eclipricks Þ| 
which is called the Axis of the Ecliptick,, upon which the | ® 
ſecond motion of the Ecliptick, is performed: even as the Diurnal + ® 
motion is performed upon-the Axis of the World. = | 


V II- Of the Colures, and Cardinal Points, © } © 

Thereare two great Circles cutcing one another ax right”an- * 
oles in the Poles of the World, which are-called the C olxres, 
Each” (olwre receives an additional name from the point in the 
Ecliptick chat it Cuts; as the one paſſes from Pole to Pole through 
the beginning of v and a, which being ewo EquinoCtial Signes, 
name therefore that Colure the Equrnoitial Colure : The other 
paſſes through the beginning of 5 and vs, which are Solſticial 
Signes, and therefore names that the So/fticial Colure. 

Theſe Colures by interſeing one another, divide themſelyes 
into four Semi- circles; and theſe Semi-circles divide the Ec/iprick. 
into four equal parts. viz. in, Sx, and yp, 

The points of the wr; that theſe interſeRions paſs through, 
are called the: four ( ardinal points, and are of great uſe in A- 
ſtronomy; for according to the, Suns approach to any of them, 
the Seaſon of the year is altered into Spring, Summer, Autumn, 
wWmter; as ſhall be ſhewed hereafter, _ 


» VIII. Of the'Tropicks. 


..  Thereare two ſmaller Circles Parallel to the EquinoQia}, #7 
Which are called the' Tropicks; the one called the Troprick.yf Can- ® 
cer, the other the Tropick of Capricorn: they are diſtant from the ® 
EquineRial 23 degrees 30 minutes;and therefore are the bounds 
of the Ecliptick, They receive their names from the Celeſtial 7 
Signe that they are joyned untozas the one the Tropick of Cancer, 
becauſe it touches the Signe of Cancer; the other the Tropick of ** 
Capricorn, be caule it touches the Signe of Capricory. | - 
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I X: Ofthe Circles ArCtick and AntarQiick. 


About the Poles of the World are two ſmal Circles deſcribed; 
the one called the Artick, the other the Antartick; That in 
the North is called the Arttick, Circle: that in the South the 
Avtarltick Circle, | 
. They have the ſame diſtance from the Poles of the World that 
the Tropicks have from the EquinoCtial Circle, (viz, 23 degrees 
30 _—_ and that the Ecliptick hath from the Poles of the 
Werld; and therefore run through the Poles of the Ecliptich. 


X Of the Images called Conſtellations, drawn upon the 
Celeſtial Globe, 


Blere I think fic to be beholding to Dr, Hood. for the paines 
he hath taken in his comment upon the mages and Conftelations- 
He ſaith, The ftars are brought into Conſtellations, for inftrui- 
ons fake : things cannot be taught without names,to give a name 
to every ſtar had been troubleſome to the Maſter,and for the 
Scholler; for the Maſter to deviſe, and for the Scholler to re- 
member : and therefore the Aſtronomers have reduced many 
ſtars into one Conſtellation, that thereby they may tell the better 
where to ſeek- them ; and being ſought, how to expreſs them, 

All the Conſtellations formerly notified by the Antients were 
in number 43. twelve whereof we call the twelve Signes of the 
Zodiack,viz., x Aries, \, 2 Tanrns, =. 3 Gemini, T1, 4 Cancer, 
GS. 5 Leo, A, Uirgo, M7 Libra, >, $ Scorpio, mm. 9 Sagit- 
rtarins, 7. 10 Capricorn, vy, 11 Mquarins, ws, 12 Piſces. .One 
and twenty more are Placed in the North Hemiſphear, and are 
called x Urſa minor, 2 Urſa Major, 3 Draco, 4 Cephens, 5 
Bootes, 6 Corona Septentri, 7 Hercules, 8 Lyra, o Cygnus, 10 
Caſſiopeia, 11 Perſeus, 12 Auriga, 13 Serpentarins, 14, Serpens 
Ophiuchi, 15 Sagitta, 16 Aquila, 17 Delphimss, 18 Equiculus, 
19 Pegaſus, 20 eAndromeda, 21 Triangulum. The other 15 
are {cicuated in the South Hemiſphear,and called x Cetmns,2- Orion, 
3 Eridanus,q Lepus, 5 Canu Major,6 Canicula, 7 Argo Navs, 
8 Hydra, 9 Crater, 10 Corvus, 11 Centaurus, 12. Lupus, 13 
Ara, 14 Corona Auſtrina, 15 Piſces Auſtrina,Befides there are 
2 other Conſtellations in the North Hemiſphear, viz. Antinons, 
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and Coma Berenices : which becauſe they were not ſpecified by 
the Ancients are here inſerted apart. | 


Now the Aſtronomers did bring them into theſe figures, and 


— 


—__— 


- a 4 
6. ABER - nos: 5% — II dns & Baevs 
- po _—_ Ly "* _——— 

: «* 67 


not incs oxber, being moyed therro/by theſe three reaſons: firſt 
theſe Figures exprels ſome properties. of the ſtars that are in 


them ; as thoſe of the Raxe to. bes. hozand dry.; Audroweds 
chained, berokeneth impriſonment : the head of Medaſe cut off, 
Ggnifieth the loſs of that part:Qrwn with his terrible and threat- 
ung geſture, imporie;h rempe(, and "terrible effects: The:Serpanr; 
the Scorpion; and the Dragon; fignifie poylan': The Budd, infinu- 
ateth a melancholy paſſion : The Bear: inferrerh. ctuelty, 80. 
Secondly, the ſtars, (if nor preciſely = after a ſort) do repreſens 
ſuch a Figure, and therefore that Figure was aſhgned them: as 
for example, the Crown, both North, and South ; the Scorpion 
and the Triangle, repreſent the Figure which they have, The 
third cauſe, was the continuance. of the memorte of fome-nartble 
men, who either in regard of''their fingular paines raken' its 
Aſtronomy, or in regard of ſome other notable deed, had well 
deſeryed of mankind, | 

The fit Author of every particular Conſtelhation-is uncertain z 

2-270: they of great antiquity; wereceive them from P rolomes 
and he followed the-#ynronicks; fo that their antiquity is great. phy” 
Moreover we may perceive them to be ancient by the Sciptures; 
and by the Poers. In the 38 Chapter of Fob there is mention 
made of the Pleiades, Orion, and eAriturus, and Mazzaroth, 
which ſome interpret the 12 Signes: Fob lived:in the time '6f 
Abraham, as Syderocrates waketh mention in his Book de 
Commenſ:randis locorum. dſt antiss. 

Now befides all this, touching the reaſon of the invention of 
theſe Conltellations, the Poers had this purpoſe, viz. to make 
men fall in love with Aſtronomy: And to that intent have to eve- 
xy. Coſtellation invented ſtrange conceited Rories, (as you may 
xead at the laxer end of this Book) therein imitating Demo#F- 
henes, who when he could not get the people of Athens to hear 
him in a, matter of great moment, aud profitable for the Com- 
mom-wealth, he began to tell them a tale of a fellow that ſold 
an Aſs; by the which cale, he ſo brought on the Achenians, that 
they were both willing to hear his whole Oration, and to pur in 
practice that whereto he exhorted them. The hike intent had the 
Poets. in of thole Stories ; They faw- that Aſtronomy being for 

| fom- 


UP ae pr Arr 0%» 
henry 


ntw+-> - OSADO tons, m——_—__ 
A — — ——— — 


| Rs. BE TP, bb tort res et artnet or 
9 O_o y oy wr 
> 


_—_ ICE Is 4 _— 
ee RR Lo twyor ured; 


OS 
Wee tn og ms 


oo OI» os co den A a ADOBE Pro en 
PR —_ us - _- 
4 » - —__ 


— -- — 
_ e- A = 
Wag 0 Yr a tres oy i 1 
COT NS 
" _s 


A FI dn? a bOdeT OT 
PBs 


EN TE Me DT IS Elo 


> 3» W.. ETÞ) 
AS $, Sartre 


_ I , 
_ 2 

—_ ——_ iy He re 4e Prg < & _—_ ye h_ 
—— oattocg Ry rt I, a =} Le. ng nw Ln. 

EXILE 4 Pd. © 7 : . , - . ptr 7 er ogg - S $5 
IDS - 6 lbde A 84 a a a. 7 ad 4 : ”—— _ I. 

. own - _ bs T « -w_— gion ns = bo. 290m DD - - 
.. ee BY Fx Mu . .- - n 


4 

vid 
| 
| 


a 
ee Regs ack 
—_— SOC 


VkdettS Ro htc. 2 


FF 


_ 44 #2 am 
AP 


te 6 


_ 
Lea oatte am 
- = ———_— y 
$9 <oo Doe 


Situ ie. th, On 
d o 


m—_——— 


* ———— - 
_—_ _ & bent 
2 A ADEY AA> et EL OY AE CER o) W's AR en 
4 AK 6S. 44 ho __ . & 
i . _ 
1 2he o 4 ren —— 
7 


— __ 7 


mr rn tn 


and Geography... 


diry figoular in the life of man, was almoſt of all men ut- 
= was oy, Hereupon they began to ſet forth that Art under 
Fidions ; that thereby,ſuch as could not be perſwaded by com- 
modity, might by the pleafure be , induced to take a view of 
cheſe. matters : and thereby ar length fall in love with them. For 
commonly you ſhall note this, that he that is ready to read the 
Stories, cannot content himſelf therewith, but defireth alſo. to 
know the Conltellation, or at leaſtwiſe ſome principal Star 
therein. i | 
Thereare in Heaven yet ewelye Conftellations more, poſited 
about the South Pole, which were added by Prederico Hom- 
»:a,n,inhabiting on the Iſland Swmatra who being accommo- 
dated with the Inſtruments of that irmmortal Tyeho, bath obſer- 
ved the Longirude and Latitude of thoſe Stars; reduced them into 
Conſtellations, and named them as follows, x The Crane, 5The 
Phenix, 3The [ndian, 4The Peacock, 5 The Bird of Paradite, 
6 The Fly. 7 The Camelion. 8T he South Do 9 The Flying 
Fiſh, z0Dorado, 11The Indian Fowl, 12The Somthern Serpent. 


XI. Of the Number of the Stars. 


Alttiongh'in Heaven there be a yery great number of viſible 
Stars, which for their multitude ſeem innumerable; yet no wiſe 
man will from thence infer that they are impoſſible to be counted: 
for there is no Star in- Heaven that 'may be ſeen, bur its Longi- 
tude and Laticude may with meec -Inftruments for that purpoſe 
be exaRly found; and being once found; it may have a naine 
allotted it, which with its Longitude and Latitude may be Cata- 
logized eithet for the memory of the Obſeryer,or the knowledge 
of? Poſterity. Now therefore if any one Star may be obſeryed, 
they may all be obſerved; and then may they all have Names 
given them; which tho to the ignorant it ſeem uncredible, yer to: 
the ſons of God, (as Foſephus call Aſtronomers) who herein 
participate of their fathers knowledge, it is ealie to number the 
Stars, and call them all by their Names Pſal. 97, 4. | 

But thoall the Stars in as may be numbred and named, 
yet have not the Ancient Aſtronomers thought fit to take notice 
of more then 1025 of the chiefelt that are yiſible in our Horizon, 
they being ſufficient for any purpoſe that we ſhall haye occaſion 
to apply them urto, Yet of late the induſtry of Frederick, Hont- 

D 2 man 


4 
k 


4x aforeſaid, hath added to the Catalogue 136 Stars,with their 
Longitude Latitude and Magnitude, and given Names unto them: 
which upon my New Globes I have allo aſcerted, as may be 
ſeen about the South Pole thereof. So that with theſe 102g, 
obſerved by the Ancients, and theſe 1 36, the whole number of 
the Catalogue is x 1x61. | | 

Some ws. a Stars of late have been alſo obſeryed by Baiers, - 
amons the ſeveral Conſtellations aforeſaid; but none of any Con- 
fderable Magnitude,and therefore I think fir to paſs them by,and 
come to their ſcituation in Heaven, according to Longitude and 


Latitude, | 
; XII Of the Scituation of the Stars? 
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Longimde of The Stars are Scituate in Heaven according to their Longitude 

the Stars and Latitude As the Longitude of any Place upon the Terreſtrial 

Globe is an Arch of the Equator, Comprehended between the 
firſt Meridian and the Place, So the Longitude of any Star upon 
the Celeſtial Globe is an Arch of the Ecliptick,contained berween 
the firſt point of 1 and rhe Star inquired after, But yet becauſe 
the Ecliptick is divided into twelve 'Signes, the -Longicude of a 
Star is therefore (in the moſt Cuftomary account) an Arch of 
the Ecliptick comprehended berween the Semi-circle of Longi- 
crude paſſing through the begs the Signe the Star is in,and 
the Semi-circle of Longitude pafling through the Center of the 
Star. 

Latirude of The Latitude of a Star is either North or South: North, if on 

the Sts the North fide of the Ecliptick; South,if on the South fide of the 
Ecliptick, As the Latitude of any |Place npon the Terreſtrial 
Globe is an Arch ofthe Meridian,contained berween the Equa- 
tor and the Parallel of the Place, So is the Latitude of any Star 
upon the Celeſtial Globe an Arch of a Semi-circle of Longitude, 
comprehended berween the EquinoRial and the Star inquired 
afcer, 
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XIII. Of the Magni tudes of theStars: 


For the better diſtinRtion of the ſeveral ſizes of Stars, they are 
divided into fix fgyeral Magnitudes, The biggeſt and brighteſt | 

Stars are called Stars of the fixſt Magnitude; Thoſe one degree 

DIL Rn oe OT 
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| and Geography. yy 
inferiour in-light and bigneſs are called Stars of the Second Mag- 
| nitude, Thoſe again one degree inferiour to the Stars of the ſecond 
c { Magnicude, are called Stars of the Third Magnitude, and fo the 
»  Stars'gradually decreaſe unto the {ixth Magnitude, which is the 
f 7” fſmaleſt, ſome few obſcure Stars only excepted, which tor their 
> Minority and dimneſs are called Nebxls. Theſe ſeveral Magni- 
', 7} tudes of the ſtars are expreſled on the Globe in ſeveral ſhapes,as 
2 may be ſcenin a ſmall Table placed on the Globe for that purpoſe. 

d. ® Now fer your further fatisfaRon and delight, T 'have'inferted 


d = 2 Colle&tion of D. Hoods, wherein is exprefled the nieaſure of The meaſnres! 
7 every Magnitude, and the proportion it' hath, firſt,” to'the Diame- of the fevera 
= ter, and ſecondly, to the Body of the Earth, -- Sears 
4 The greatneſs of any thing (faith he) cannot be better expreſ- = 

'  & fed then by compating ir to lome common meaſure, whoſe quan- 

e = tity is known : The common meaſure whereby Aſtronomers: ex» 

a] preſs the greatnels of the Stars, is the Earth; | 4 

Sometimes they' compare them with the Diameter of the 

N Earth, ſometimes with the Globe thereof: The Diameter accor-= 


n ding to their account which allow but 60 miles to a degree, con- 
le > caineth 6822 3 miles;and the whole * ſoliditie of the Globe cou» 
2. 2 raines x65, 042, 481; 283. miles and',3, According to Ptole- 
ff = me,who allottech to every degree 62 * miles, the Diameter con- 


i- raineth 7159 miles £, and the whole foliditie of the Globe, 
d hath x92, 197, x84, 917, 133; Miles. 
f- | 

| The proportion of the Diameters of the fixed Stars; Com- 
a pared with the Diameter of the Earth, 

| - | 

l = The Diameter of a fixed Star of the arſt Magnitude compared 
- 2 With the Diameter of the Earth hath ſuch proportion to it,as x9 
Ir 2 hathtog : therefore it containeth the Diameter of the Earth 4 
e, @ times and - 

d The Diameter of a Star of the ſecond Magnitude is unto the 


7 Diameter of the Earth as 269 is to 60 : therefore it containeth is 

7 42 times. | 

" The Diameterof a fixed Star of the third Magnitude is unto 

'Z the Diameter of the Earth as 25 unto 6 : therefore it conraineth 

Ee 2 itt times: ; 

it. ” The Diameter of a fixed ay? of the fourth Magntude is _ 
3 —_ 
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. of the Earth, as 2x unto $ ; therefore it containeth ix 5.cimes. | 


are not. expr 


the Diameter of the Earth as x9 unto 5 : therefore it co i 
it 3 * rimes, : Prins hn 
Diam.of a fixed Star of the fifth Mag,is unto the Diameter 


The Diary. of a-fixed Star. of the fixth Mag.is untothe Diame» 


As forthe proportions of the cloudic and obſcure Stars, they 
lied becauſe they are bur few, and of no great.ac- 
eount inxeſpec of ther ſmalgels. dy _ 


| The proportions of the fixed Stars compared withehe 
Globe of the Earth, are as follow. IS 


__ A Star of the firſt Magnitude is to the Globe of theEarth, as * 
68 59.40.64. therefore it: congaineth the Globe of the Earth x07 * 
" . A Star of theſecond Magnitude. is to the Globe of the Earth; | Þ 
as 1946509 is to-216000.therefore it containeth ir 90.7 times, 
. A Star of the third Magnitude is to the Globe of the Earth,as ** 
35 625, 13 unto- 216 :.' therefore it. containeth it 72 Z times, 
_: AcStar of the fourth Magnitude is to-the Globe of the Earth -- 
2s 6850 is unto 12,5 :.therefore.it containech the Globe of the | 
Earth 5 43; fumes, OY 
A Star of the fifth Magnitude is to the Globe of the Earth.as | 
x685159 : is unto 46656 : therefore it containeth the Globe of |; 
the Earth 36 3 times.” 4 | \.,- N 
A Star of thefixth Magnitude isto the Globe of the Earth,as |: 
0261 isunto 512: therefore it containeth the Globe of the Earth © 
13 7 times. | ji 
I confeſs all this may ſeem matter of iacredulity to thoſe whoſe 7 
underſtanding is fwayed-by their viſual ſence; but if they be ca- ® 
pable to conſider the vaſt diſtance of thoſe Huge Bodies, (the. Þ 
Scars) from the. face of the Earth, and alſs the diminutive qua- 
lity.of Diſtance,their reaſon will be reQified, and their increduliv 
turn'd into an acknowledgement of the unſpeakable. wiſdom | 
of Almighty God; andichey will ſay-with the P(almiſt,Great i © 
our Lord, Great ts us Power, his Wiſdons is infintte, .P(al.147.54 7 
The diſtance of the Stars therefore from the Earth, is accor-' 7 
dings to M. John Dee's Computation, 20081. 1 Semidiameters 
ef the Earth, The Sernidiametes of the Earth containeth of our = 
com 
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4 rotamon miles 3436: A oults/as the whole Earthi'and Sea 
h roynd:about is:2 1600 : allowing far every: degree of the @rcat- 

et Circle:60 miles : ſo that ghe diſtance of the Stars. from- the 
* | Earth; islin; miles:690065 40; Naw-s: M; Dee; fait;:(almettin 
* | thelelame wards). if you weigh well with-your del chis{litcld: ay 
= ” cel of fruit Aftronomical; as Sp E bigneſs and: 
cy 76 
LC- 


* of the Stars, &c. and the Huge maſſinetsof the Starry madagon . 
' Will find your Conſciences moved: with the Kingly Prophet co 
> ſing the confeſſion.of Gods Gloryyand! fay, The Heavenr'De- 
2 elare the Glory of Gs «wa pag qe Or hewarhi forth: the 
vonks of hoe Shaiatas" S| mlolud lod 29599 It 
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= i > d6T'HT I of the Nature of rhe Stars: 4; 


WW # To many 'of the Principal Stars there is in | Phneticak Chara» 
07 = Qrrs prefixgd.their Planetical Natures; - The! Aſtrdlogers:make 
H gear uſe of them for knowing the nature: of -the. Stars:for-'thoſe 
> Scars that have the charater of H adjoined- are'faid /to be of the 
| 1 nature of h:thofe that have 1, adjoined,are of the nature of Y :and 
has '* & ofthe rel, If.a; Star: haveithe characters of two Planets.ads 
&. 2 joined,thar;Star participates of Þogtytheir; Natures, but molt of 
arch || = chat Planets, wholg character is firlk placed. | 
"the? The uſe Aſtronomers wake of thoſe; characers,s for lknomiog 
=> thar culler-of atty Scaar;as: if a Star have H: 26Joined tis of the cul- 
== Ter of hif YLit is the culler of 1, 8c. . - 


| OY 
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ks The fixed: Sters;are known from the Planets by their conti- 
_ ewinckliogsfor, the. Planets: gevet twinckle, but- the fixed 
th,as I Stars do. ' 


m_ XV, of1 Vie Lates, or the Willey way: 
VNOIG > 


Ie Ca- | 5 This ſubje& becauſe.it is already o fully.handled- by. DF. Hood, 
(the 7 2 tbat more then he hath written cannot well be faid, either of his: 


qua-  owa oppinion or other mens, I think fit therefore ro give. you- his 
dulie | $ own words:Which are as follow. 

ſdom # Via Lacrtr a orCirculns Laftexs; by the Latines fo- 
cat ts L called; and by the Greekes, Galax1a ; and by che Engliſh, che. 


47-54 Bk way. It is a broad white Circle that is ſeen. in the 
ccor=' ?2Hea ven: In che North'Hemiſphear, it beginnech ar Cancer, - on. 
neters i each lide the head thereof, and paſſeth by Auriga, by Perſers, 
of our 7 and 
com* | | 
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A Tatorto Aſtronomy 


and Caſſiopeia, the Sway, and the head of Capricorn, the tayl of 


Scorpio, and the feet of Cenranr, Argo the Ship, and ſo unto the 
head of Cancer, Some in a ſporting manner, do call it Watling 
Breet ; but why they call it ſo, I cannottell; except it be in re- 
gard. of the narrowaeſs that it ſeemeth to have, or elſe in reſ 


of that great High way that liech berween Dover and S.Albons, P 


which is called by our men Watling ſtreer. 


Concerning this Circle there are ſundry opinions : for there is 
great difference among ſome writers, both touching the place, | 
watter.and efficient cauſe thereof. | eArifforle diflenteth from - 


all other, both Philoſophers and Poets, in the place, marter, and 


cauſe of this Circle; ſaying, that it is a Meteor ingendred in the :* 


* « 


Air, made of the yapors of the carth, drawn up thither by the 


heat of the Sun, and there ſet on fire. But his opinion is of all men : 


confured,. - 614 PERS 48 / 
Firſt, touching the place, it cannot be in the Air;/ for whatſo- 


ever is in the Air, is not feen of all men, atall times, to be un- 
der one and the ſame part of Heaven, - If we ſee it in the South, |: 
they that are in the Welt ſhall ſee it under the Eaſt fide of the - 
Heaven ; and they that are in the Baſt, ſhall fec it in the Weſt | 
part of the Heaven , bur this Circle is of all men feen alwaies un- 
der the ſame part of Heaven; and to be. joyned with the ſame 


Stars; therefore it cannot be in the Air. 


Again, for the matter, it cannot be made of that which .4- © 


riſtotle nameth (3. e,) the yapours of the earth, becauſe of the 
and that without any alteration : 7 


long continuance of the _ 
for it is ay ge > any Meteor made of vapours drawn u 
from the water, 


exhalations from the earth, ſhould laſt fo © 
| long ; as may be ſeen in blazing Stars ; which though they have |. 
continued long, as namely, 16. moneths, ſome more, ſome leſs ; 
yet at the length they have vaniſhed away : whereas this Cir- 7 
cle hath continued from the beginving unto this day. Beſides, 7 


"gs ay 


o 


fer the uniformity thereof ? The Comets do alter diyerſly, both 7 
in the faſhion of their blazing and alſo in their ſeveral quantities; 73 
whereas in this Circle,there isnothing but the ſame part, alwaies 7# 
of one form and ef one bigneſs. In the efhicient cauſe therefore 7 
he muſt needs err : for if it be neither in the Air, nor made of the 
exhalations of the earth, it cannot be cauſed by the Sun; for the 
| | ore - 


- 


put caſe it were made of theſe exhalations, Whence will they in- 


WT 


i. +.) & Nev 


"> - the place, and che other the wanter, wherein, and whereup- | 
Ee | on the Sun ſhewech his power, ES 

vw ' All othex, (belides Ariſtoz/e) agree in the place, but difler in 
2 the efficicat cauſe rhereof : and they are cither Philoſophers, or 


Go 
At 7 Poecy. Both theſe affirm that it is 1a rhe Firmament (2, e.)in the 
* cight Sphear ; bug hey difapree ip che cauſe thereof, 
Fg The Philoſophers (an chicfcly Demecritas) aftum the 
''s > cauſe of thething, «@ be the exceeding great number of Stars in 
ce, | that part of Heaven, whoſe beams mceting together fo confuled- 
Mm - ly, and nas coming diflinfly $0 the fy caulech us to imagine ſuch 
nd  g whitgachsa5i8 {eR But the Þcl opinion is this, that this 
the | Milky wajis + part of the Firmameny, neither ſo thin 8s the 0- 
the | her parts chexeof axe, Kor pete chuck as the Stars themlelyes. 
aca - > Jfic were as thin as the other parts of the Heaven beſides the 
i Stars, then gould it got revaia che light, but the light would 4196 
L k.and Por be fecn 3 Tf it were as thick as the Stars, then 
un- ', wouldbe light beſo doubled in it, that it would glificr and 
nth, > ſhinc,as the Stars themſelves do ; but being neither ſo thin as the 
the | ang, nar fo thick as the orher, it becommerh of that whiteneſs 


> Wweiſce, 
un- S$laes faith, This Laftoar whiteneſs and clearnels ariſcth from 
ame | 8 great aumber of litfle Stars, conftipated in that part of Heayen, 
FE Aying ſo ſwiftly from the fight of our eyes, that we can perceive 
aig Inter confuſed light ; this the Twbus Dropticus (more 
- lately found our) doth evidently demonſirate to us; by the bene- 
: * firofwhich lice Stars (otherwiſe inconſpicuous to our eyes) are + 
-; there cleatly diſcerned, 
'} About the Sputhern Pole are ſcea ewo white ſpots, like lite 
- Flouds, coluredlike the via Leftee, One of which is trebbleche 
; } Latitude of the other; ſome Mariners call them Nubecu/e 
> Magellan, | 
E: ls Milkie way is diſcribed on the Globe between ewo 
yin-/} packsof ſms] Pricks, running through the Images nientioned 
> in the beginning of this SeRion. | 
>} Thus have you che definition of the Globes; with the deſcripti- 
= on ofall the lines,Circles, 8c,deſcribed thereon, I ſhall now ex- 
2 plain unto youths meaning of Several words of Art, which in 
the uſe ofthew you will meer with, and then come to the Ute it 


And firſt, what is meant by the view Herizoy, 
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When I ſpake of the Horizon before,l only mentioned the 
wooden Horizon or frame about the Globe, which becauſe 
it repreſents the Mathematical Horizon, is therefore called the 
Hor1z0n:but the word Horizon is to be conſidered more parti- 
cularly,two manner of waies : as 

Firſt, che Natwral Horizon, s 

Secondly, the Mathematical Horizon. b 

The Natural Horizon is that Appearent Circle which dis- 
vides the Viſible part of Heaven from the inviſlible ; it excends it 
ſelf in a ſtraight! hne from the Superficies of the Earth, every 
way round about the place you ſtand upon, even into the very 
hall Circumference of the Heavens. Ir is onley diſcerned at Sea, or 
Wiki on plaine ground,thar is free from all hinderances of the fight as 

| Hills, Trees, Houſes, &c. | 

The Matbematical Horizon (Which indeed is meant in this 
Treatiſe, ſo ofcas I ſhall have occaſion to name the word Hori- 
zo#) is a great Circle which divides that part of Heaven which is 
above us, trom that which is under us, preciſely into two equal 
parts: Whoſe Poles are the Zenith and Nadir, 1a this Circle 
the Azimnths 'or Verticle Circles axe numbred: and by this 
The! Circle our Daies aod Nights are meaſured out unto us: for while 
{1G the Sun is above the Horizop it is day; and whea it is under the 

WH | Horizon it is Night. 1 
408k This Circle is repreſented unto us by the upper Plain of the 
wooden Horizon : Therefore ſo oftas you are direRed to bring: + 
any degree or Star &c. to the Horizon, it muſt be mderſiced yp” 
that you muſt turn the Globe till the degree or Star come juſt to 
che upper inner edge of the woqden Horizoy, y 
"The Zemth,and Nadir are two points oppoſite to one another, ** 
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Zenith. The Zenith:is that point in Heaven which is vlty over our | 
Nadir- Heads : and the NVadir is that pointin Heaven which is direftly > 
: under our feet. T1 


 eArimuths, or The Azimuths or Verticle Crreles are great Circles paſſing 7 
Perticle Cir- through the Zenith, and Nadir,whole Poles are the Zenith and 7 
cles, Nadir. And as the MMeridians cut the Equator, and all Paral- 7 

tels to the Equator at Right Angles, ſo the Azimnuths cut the 7 

Horizon and all Almicanthars at Right Angles alſo, The 

Azimnuths(as the Merilians) are infinite; and are numbred by : 

degrees from the Eaft and Weſt point. towards the North and 

South in the Horizon : asallois rhe Amplitade. | KY 
4 


and Geography. 27 
The eAlmicanthars are Circles Parallel to the Horizon, 4lmicanthars: 
whoſe Poles are the Zenith and Nader. They are allo called Cir- or Circles of 

cles of Altitude becauſe when the Sun Moon or any Star,is in a- Altitude. 

ny number of deorees aboye the Horizoxn, it is ſaid to have ſa 
many degrees of . Altitude, which degrees of Altitude are num- 
bred upoa the Verticle Circle from the Horizon upwards, to- 
wards the Zenith, The Almicanthars arc alſo infinite : as Pa- 
rallels, e Meridians and Azimnths are, 

The Amplitude is the number of degrees contained between 
the true Eaſt or Welt point in the Horizon, and the rifing or ſer- 
ting of the Sun, Moon, or Stars. &c. 

The Declination is the number of degrees that the Sun,Moon, »,,,j;1ation. 
or any Star, is diſtant from the Equinettia/, towards cither Pole: 
and hath a double Denomination, viz. North Declination, and 
South Declination ; far if the Sun Moon or Star ſwarve towards 
the North Pole, they are faid to have North Declination ; if to- 
wards the South Pole, South Declination: 

The Right Aſcenſion is the number of degrees of the Equi- 
nottial (accounted from the firſt point of Aries) which comes 
to the Meridian wich the Sun Moon or Star, or any ocher-point 
in Heaven propoſed, 

The Oblique Aſcenſion is the number of degrees of the Equi. "= 
noftHal which comes to the Eaſt ſide of the Herizon with the p29 Ae 
Sun Moon or any Star. 

The Obl:que Deſcenſion is the degrees of the Equinoftial 0btiqu De": 
which comes to the Welt fide of the Horizon wich the Sun c:nfon. © 
Moon or any Star, 


The Aſcenſional Difference is the number okg;deprees after 4/tengona? 
ſubtraQion of the Oblique Aſcenſion from the net Dife and 


fron, 06 
So many degrees as you are faid to fail towards the Pole, you , . 
are ſaid to Raiſe the Pole; and ſo many degrees as you ſail trom —_ 2 Pole 
the Pole, you are ſaid to Depreſs the Pole, Pole. mn 
Conrſe, is the point of the Compals you fail upon;as if you fail Courſ 
Eaft-wards,it is an Eafterly Comrſe,if Weſt,a Weſterly Courſe Bc. 7 
Diſtance is the number of leagues you have failed from any Diſtance 
Place, upon anyConrſe, | Tm 
A Zone is a ſpace of Earth contained between two Parrallels 
The ancient Geographers made five Zones in the Earth, Two 
Frozen, Two Temperate, and one Burnt Zone, : 
. E 2 | The 
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A Tutor to Aſtronomy 


Fr een Zonels ' 


hended berween the North Pole and the Artick, Circle, and 


Temperate 
Zones. 


Buri Zone, 


Climates. 


The two Fi ozen Zones are choſe parts of che Globe, compre- 


che Souch Pole and che Anrarfich Circle; by the Ancients called 
inhabitable; becauſe the Sun being alwates far remote from them, 
ſhoots its beams Oblequely upon them, which Oblique beams are 
ſo very weak,that all their Summer is but a continued Winter,and 
the Winter(as they thought, impoſſible to be at all indured. 

The Temperate Zones are the ſpace of Earth contained be- 
tween the eAritick, Cireleand the Tropickof 5, and the An- 
taritick, (rrcle and the Tropick of vp: by the Ancients called 


Temperate and Habitable; becauſe they are compoſed of a ſweet 


Medioctity, between outragious Heat and extremity of Cold, 

The Bwrnt Zone is the ſpace of Earth contained berween the 
Tropick of $,and the Tropick of yy, called by the Ancients Hu- 
habitable;becauſe in regard che Sun never moves out of this Zoxe 
bur darts irs Beames perpendicularly upon it, they imagined the 
Air was fo unſufferable Hor,that x was impoſſible for any to 
inhabice in this Zoxe.So that as you ee they held the rwo Tempe- 
rate Zones only habitable; and the two Frozen Zones and one 
Burnt Zone, altogether unpoflible to be inhabited, But their Suc- 
cefors either animaced by induſtry,or compeld by neceſſity, have 


_ apparently confured that Aﬀertion; for at this time many chou- 


fands can witneſs that their bloods are not fo greafie as to be 
melred in the Scortching heat of the one, or ſo watry as to be con- 
vealed in the Icy froſts of the other, 

The Ancients have yet otherwiſe divided the Earth into four 
and rwenty Northern Climates, and four and twenty Sowthern 
Elimates: ſo that in all there is eight and forty Climates, The 
(imates are altered according to the half hourly increaſing of the 
longeſt daies; for in the Latitude where the longeſt daies are in- 
creaſed half an hour longer then they are at the Equator (viz. 
longer then 12 hours) the firft Climate begins; and in the Lati- 
tude where they are increaſed an whole hour longer then in the 
Equator, the ſecond Climate begins; where the daies are increa- 
ſed three half hours longer then in the Equator, the third C/;- 
mate begins;and ſo onwards,the Climates alter according as the 
longelt day increaſes balfan hour,till yourcome to find the longeſt 
day 24 hours long 

Now the Ancients'in thoſe times)knowing no more then nine 


Habitable | (limates, gave names only to nine, The firſt 


they 
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they called Dia Merges,afier the name of a famous [nlavd Thang, 
which is ſciruate about the middle of that C /zawate, and is now 
called Gueguere. The ſecond Climate they called Dia Syenes, 
after the name of an eminent Citty i» Egypt, lyirg about the 
midſt of that Climate, The third Dia Alexanderas, atter the 
name of the Metropolitan Citty of Egypt. The fourth Dia 
Rhodes, - The fifth Dia Komes, The fixth Dia Ponton. The 
ſeventh Dia Boriſtheneos, The eighth Dia Repheos, The 
ninth Dia Daniam. : | 

Theſe names belong only to the Climates on the North fide 
of the Equator. Bur thoſe on the South fide: (in regard of the 
{mal Diſcoveries thoſe Ages had on that fide the Equator were 
diftinguiſht only by the addition of the word Anti, to the fame 
Sontherly Climate:as the firſt Southern Climate (which is thar 
Climate that lies as many degrees to the Sourh-ward as the fuſt 
doth to the North-ward)they called Ants Heroes, The ſecond 
—_ Syenes. The third Anti Alexanderas: and fo on to the 
niach, | {7 


In every Climate is included two Parallels, Which are of the Parallels. 


fame nature with the Climates, fave only that as the (Timates al- 
rer by the half hourly increaſing of the longeſt day, the Parallels 
alter by che quarter hourly increaſing of the longeſt day, 
Furthermore, in reſpec of the Horizon, we find the Sphear 
conſtituced into a threefold Poſitions. as firſt, into a Dirett Sphear, 
Secondly, a Parallel Sphear, Thirdly, an Oblique Sphear. 


A Dirett Sphear hath both the Poles of the World in the Dire# Sphear. 


Horizon,and the Equinottial tranſiting the Zenith, Ina Dirett 
Sphear all the Circles Parallel to the Equator make right angles 
with the Horizen,and are alſo divided into two equal zarts by the 
Horizon: and in a Dirett Sphear the Sun Moon and Stars are al- 
waies twelye hours above the Horizon, and twelye hours under 
the Horizon, and conſequently make rwelve hours Day, and 
rwelve hours Night, 3 

Ic is called a Direft Sphear becauſe all the Celeſtial Bodies, 
as Sun Moon and Stars &c. by the Diurnal Motion of the 
Primmm Mobile, aſcend diretly above,and deſcend dugeftly be- 
low the Horizon, - 

They that inhabite under the Equator have the Sphear thus 
polited, as in the {land Borneo, Swmarra, Celebes, Sc, Thomas ,a 
Dreat patt of eAfrick, Pern in the Weſt-Indies:&c. as you may 
E'3 ice 


4 Tator je Aſtronomy | | 
ſee by the Globe it ſelf;if you move the Braſen Meridian through 
the notch in the Horizox,till the Poles thereof touch the Hori- 
&of. As in this Figure, : jo 5 Egon : 
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Perattel A Parallel Sphear hath one Pole of the VVorld in the Zenith, ©: 
Sphear- the other in the Nadjr, and the - mg line in the Horizon, © 
% In a Parallel Spheay all the Circles Parallel to the Equi- 7 
nottial arc allo Parallel to the Herizon, and in a Parallel 

Sphear from the 10th of March to the 11th of September (the ! 
Sun being then in the Northerly Signes and conſequently on the '7! 

North fide the Horizor)there is fix Moneths Day in the North, - 

and fix Moncths Night in the South:and comrarily from the 1 1th 

of September to the 10th of Harch,(the Sun being then in the "| 

Sentherly Signerand therefore on the South fide the Horizon) |; 
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there is fix Moneths Day in the South,and fix Moneths Night in 


the North, 1 | 

Ic is called a Parallel Sphear, becauſe the Sun Moon or Stars 
in a Diwr»al Revolution of the Heavens, neither aſcend higher 
or deſcend lower, bur alwaies moye Parallel to the 'Horizor, 

The Earth is thus Pofited under both the Poles, viz. in 90 
degrees of Latitude;as may be ſeen by the Globe, if you turn the 
Braſen Meridian till either of the Poles be clevared 90 degrees 
above the Horizon, As inthis fioure, q 


OY fe 


An Oblique Sphear bath the Axis of the World neither Dj- Oblique 
SPphear. 


ret nor Parallel to the Horizon, bur lies aſlope from it, 

In an Oblique Sphear all the Celeſtial Bodzes, as Sun Moon 
er Stars &c.have (in reſpe& of the Horizon) Oblique and un- 
equal Aſcenſions and Deſcenſions, and all the lines Paxallel to the 
Equator 
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 Equacer make yacqual Angles with the Horigonand are cur by 


the Horrz0n-into unequal parts z for thole lines- tawards the © 
eleyared Pole, have a greater parton ofa Circle under-the Hori: 


4-o9:then abovs jr; only rhe Equazer Þecaule it barh che fame 
Center, wich the Horizer, dark divide the Hf aric.on into two e- 


| al parry, at 4. allo dividedinte me equal parts by the 
orion, © S wt cl: | 
Hence is follows that when the Sug is in avy part of the #- 


cliptick that declines rowazds abs gleyared Pole, ghe Daics inthe 


clevated Hemiſphear ſhall be longer then the Nights;agd when 
rhe Sun is in any part of the Ecliptick that declines towards the 
Depreſſed Pole,che Nights ſhall be longer then the Daies, Bur 
when the Sun is in the Equyneftial,(becaule whether the Pole be 
cicher Raiſed or Depreſled) equa] portians remain both aboye 
and under the Horiz-0», therefore the Daics are of the ſame 
Icagth wich the Nights, and the Nights with the Daics. 
Alſo in an Oblique Spbear, all thoſe Stars that haye as great or 
reazex number of degrees of Neclipation then is the cievarcd 
les Complement of Latitude tg 90, neyer ſet or come under 
the Horizoy, and thoſe Starg that hays the fame Declination as 
þour the Depreſſed Pole never riſe,, | 

It is called an Qbligue Sphear,becauly all the Circles of the 
Sphear moye'Obliquely abour the Herixay. 

The Earth js 'chus Obligi 9 pore to all thoſe Nations thay 
johabice under any degree of Latimude either North or Southe 
wards þerween che Equator and exther Pole; ag may yariouſly bg 
ſeen by the (Globe, when, the Axig lies nat oa the Forizos, nor 
the Equator is Parallel tg the Herizer, Ay ig this following 


Figure, 
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be = Moreover all Places have their Amtipodes, Pereci and 
ins © 
'5 = Glbei Asifa Perpendicular were let fall from the Place you 


"7 paſs quite through the Supesficies of the Earth, on the other fide; 

#7 then in the point where the Perpendicular cuts the Superficies 

i of the Earth on the other fide, is the Antipedes of that Place, 

= The Inhabitants of any rwd Places that are in Amntipodes to c 
= cach other,go with their Feet direAly againſt one another: and 

& have a contrariety in the Seaſons of the Year, and Riſfings, and 

2 Settings, of the Sun Moon Stars, and all other of the Heaver/ 

223 Bodjzes: fo that when with us it is Spring, with them it is A 

'Ztumn;z when with us the Sun Riſes,in our eAntÞodes ir Sets;and 
therefore their Morning is our SG) their Noog, our Mid- 
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night, cheir Evening our Morning; and their Longeſt Day ouk 
ſhorteſt, 
Perieci, The Perieci of any Place is that point in the fame Paratltle] 
which comes to the Meridian with the Amipodes. 
|. Jn In the Perizci of any Place,there happens not that Contrariety 
MHA, | of Seaſons in the Year, that doth in he e Antipodes; nor in the 
WW | Length of Daies: for the Dais ia both Places are of equal | 
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is the-point hs the ſame Meridi- by 
(FN ne-from the Equator on the South fide ſo many de- | 
' |, LR pres us yout Mine, from- the Equator on the Notth 


| i Ml | Ant ect« 


wreci there ha! pens not thaſeonrariety i in the Daies 

Weyy PP wy large nm the Seaſons of the Year there is 
Babel! | the fame contrariety; Poder in our Aztec: their Morning is our . + 
£01 0 Yrnins, —_— pon our Noon, their our Fall, our Night : : but 7 


bo ſhort,or lap over one the other. 
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The Second BOOK. 


Shewing the Practical Uſe of the 


| G E Q:8.E:% 


Applying t _ to the Solution of Aſtrogotaical _ad 
eons phical Problemes. 


PRAFAGCE. 


"is Advertiſements in Chooſing and Uſing 
the GL OBES. 


EE to Papers be well and neat- 
\{BJe Ly paſted on the Globes : which 
CL+.0 you may know , if the Lines and 
DRY Creles diſcribed thereon meet ex- 
RX attly , and continue all the way 
even and whole : the Ines not 
C1 ſwerving out or in , and the Cir« 
= cles not breaking into ſeveral Ar- 


ches ;*nor the Papers either come 


2, See that the Culler be tranſparent, and ly not too thick 


L onthe Globe'; leſt it hide the ſuperficial Deſcriptions. 


2 3, See theGlobe hang evenly between the Meridian and 
7 Horizon, not incling more to one fide then the other, 
4+. See the Globe fwim as cloſe to the Meridian and Ho-- 


I 2 11%0n 
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rizon as conventently it may 3 leſt you be too much puzzeld 
tofind againſe what pont of the Glabe any degree of the Ho- 
riz0n or Meridians, | ODT 
5. See the Equanottal line be one with the Horizon, 
when the Globe 15 ſet in a Parallel Sphear. | 
6. See the Equinottal line cut the Eaſt and Weſt point of 
the Horizon, when the Globe 15 ſet to an Oblique Sphear. 
* '7, See'the Degrees marked with 90. and 00, hang exa- |. 
Fly over the Equanoitial line of the Globe. Fj 
8. Seethat exattly half the Meridian be above the Ho- L 
 1150n, and half under the Horizon : which ydu may know if oh 
you bring any of the Decimal Divoifions to the North Side © 
of | the Horizon, and find their Complement to go. inthe © 
South. fo, ÞtF "2% | 
 . 9. Seethat when the Quadrant of Altitude ts placed at © 
the Zemth, the Beginning of the Graduations reach juſt ta ©: 
the ſuperfictes of the Horizon. We 


{* 


10. See that while the Index of the Hour Circle ( by the [ 


11. If you have a Circle of Poſition,ſee the Graduations 
agree with thoſe of the Horizon. þ 
12. See that your wooden Horizons be made ſubſtantial | 
aud ſtrong 3 for ( befides the Inconvemences that thin wood 
#5 ſubject unto, inreſpett of warping and forinking ) Thave x; 
had few Globes come to mending that have not had either ©; 


ia broken Horions,or ſome other notorious fault, occaſioned ® 
through the ſleightneſs of the Horizons. Ke 


+ VEF\ 

KEI 
/ Hts 

Gf 234 2 


In the Uſing the Globes. $ 
K =e the Eaſt fide of the Horizon alwates towards you, py 


wnleſs your Propoſition requires the turning of 1t J 
which Eaſt fide you may know by the Word Ealt,placed on 
the outmoſt verge thereof. For then have you the gods G 
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"and Geography. | 


ated ſide of the Merican alwates towards you 3 the Yua- 
arant of altitude before you , and the Globe droided wxaitly 
nto two equal parts, | 

So oft as I nameto, at, of, or under the Meridian , or 
Horizon,] mean the Eaſt fide of the Meridian, and Super- 
fictes of the Horizon : becauſe the Eaſt ſide of the Meridian 
paſſes through the North and South pornts,both of the Globe 
and Horizon; and agrees juft with the nudale of the Axs : 


And the Superficies of the Horizon divideth the Globe exa- 


ftly into two equal parts. . | gon 

It you happen to uſe the Globes on the South ſide the E- 
quator , you muſt draw the wyers out of either, Pole ,. and 
change them to the contrary Poles 5: putting the longeſt wy- 
er into the South Pole. And becauſe on the,other ſide the 
Equator the South Pole us elevated , therefor>-you muſt ele- 
vate the South Pole of the Globe above the Horizon 3 ac- 
cording to the South Latitude of your Place 3 as ſhall be 


ſhewed hereafter. ' | 


In the working ſome Problemes t will be required that 


you turn the Globe to look on the Weſt fide thereof : which 


turning will be apt toJjog the Ball, ſo as the degree that was 
at the Horizon or Meridian, will be moved away, and there- 
by the Poſition of the Globe altered. 'To avoid which incon- 
wvenince you may make uſe of a Quill, thruſting the Feather 


end between the Ball and the Brazen Meridian,and ſo wedge 
7t up , without wronging the Globe at all , till your Propoſe 
t10n be anſwered, 
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PROBLEME LI 


To find the Longitude and Latitude of Places, 
on the Terreſtrial Globe. 


CNUEeck the Place on the Terreſtrial Globe, whoſe Longicude 


d Latigzude you would know, and bring that Place to the 
| F 3 Bra- 
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Brazen Meridian ; and ſee how many degrees of the Equator is 
cut by the Meridian , from the firſt general Meridian , ( which 
on: my Globes paſs through Gratioſs , one of the Iſles of the 
Azores, ) for that number of degrees is the Longitude of the 
Place. N 


Example. 


I defice to know the Longitude of Lo»don, and cloſe to the 
name London 1 find a (mal mark o thus , ( which ſmal mark is. 
in fome Globes and Maps adorned with the Picture of a Stee- 
ple, cons therefore I do not bring the word Lo»dow to the Me-. 
ridian , but that ſmal mark ; tor that alwaies repreſents the 
rhe Town or Citty ſought for :. And keeping the Globe fteddy 
in this Poſtion , I examine how many degrees of the Equa- 
ror are contained berween the Brazen Meridian, andthe firſt ge- 
neral Meridian ; which I find to be zg. deg, 00. min; There- 
foreI ſay the Longitude of London is 24, degrees 00. min, 


For the Latitude. 


See on the Brazen Meridian how many degrees are contained 
between the Equator and the mark for Londow; which in 
this Example is 51}: therefore I ſay London hath 515 degrees 
North Latitude. 


PROBLEME II. 


The Longitude and Latitude berng known, 
to Reftifie the Globe fit for uf. Ss 


I, Hen youreMifie the Globe to any particular Lati- 

tude,you muſt moye the Brazen Meridian through 

| the notches of the Horizon, till the ſame number of 

degrees accounted on-the Meridian from the Pole 

( about which the Hour-Circle is ) towards the North point. in 

the Horizon ( if in North Latitude, and toward the Sourh if in 
South Latitude ) come juſt to the edge of the Horizon, 


Example. 


By the former Propoſicion I found the Latitude of London eg i 
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51: degrees North Latiude : therefore I count 51: degrees 
from the Pole downwards towards| my right hand , and turn the 
Meridian through the notches of the Horiz.on till thole 5157 ce- 
rees Comes exactly to che uppermolt edge of the Norch point in 
he Horizon ;. and then is the Meridian rectified to the Latirude 
3p »f Loydog. | Hh 
3A 2. Nexc xeRiifie the Quadrant of alcitude,after this manner, 
2y Screw he edge of the Nut that is even with the gradua- 
 tededgeof the thin Plate, to 515 degrees of the Brazen Meri- 
ot; diar\, accounted from the Equinothal on the Southern fide rhe 
5 Hotixon,which js juſt che Zen;th of London : and then is your 
= Quadrant Reftified, * | | 


7 3. Bring che degree of the Ecliprick che Sun is in that day, to 
/ * rhe Mecidjan ; which you ſhall Iearnco know by the next Pro- 


> bleme, and then tyro the Index of the Hour Circle co the hour 
- = 32. on the- South fide the Hour Circle, and chnen is your Hour 
- >: Circle allo reQtified firto uſe, for that Day. 


4 4. Laſtly,1f you will reRtifie the Globe to correſpond in all re- 
% Afſpeſts with the Poſition and Scituation of the Sphear , you mult 
2 fer the four Quarters of the Horizon, viz. Eaft, weft, North and 
> South, agreeable wich the four quarters of the World ; - which 
2d Uh you may do by the Needle in the bottom of the Horizon ; far 


you muſt turn the Globe ſo long till rhe Needle point jult ro the 
Xs > Flower de luce, Next you mult fer the Plain of -the wooden 
> Horizon parallel to the Horizon of the World ; which you ma 
> try by ſetting a common Level on the four Quaters of the Hori. 

 zon. And then poſting the degree of the Ecliptick the Sun is 
in,co the Height above,or depth below the Horizon, the Sun hath 
in Heaven, {as by the xith Probleme) your Globe is made Cor- 
reſpondent in all points with the frame of the Sphear , for that 
particular Time, and Latitude, 


PROBLEME III. 


To find the Place of the Sunin the Ecliptick,the Day 
of the Moneth being firſt known. 


Eek the Day of the Moneth in the Circle of Moneths upon 
I Horizon, and gighwagainſt it in the Circle of Signes 8 

' the degree of the Ecliptick the Sun is in, 
Exams. 


a 
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' the Horizon in the Circle of Moneths, for May, and find the 


_ 29, Daies, 


| H Aviny by the NP Probleme found the Suns Place on tbe f 


Example. 


; Imagine the Day to be iven is May 10. therefore I ſeek on 


Moneths divided into ſo many parts as there is Daies jn the Mo- 
nech ; which parts are marked with Arithmetical figures ,frofh 
the beginning of the Monerh to the end, and denote the number 
of the Day of the Moneth that cach Diviſion repreſents : there- 
fore among the Diviſions I ſeek for x0, and direQly againſt ir in 
the Circle of Signes, I find x 29. degrees. Therefore I ſay 
May 10. the Suns Place is in 29, degrees of x. 

But note, that if ic be Leap Tear , inſtead of the 10, of May 7 
you muſt take the xx, of May : becauſe February having ina *: 
Leap Year 29. Daies , the 29. of February mult be reckoned for |” 
the firſt of March, and the firſt of March for the Tecond of 
March ; the ſecond of March. tor the third of March ; and fo * 
throughout the year. ;? 4. = 

The Leap Year is cauſed by the fix od hours more then 365, 
daies that are aſſigned to every common Year : fo that in a Re. 
yolution of 4+ Years, one Day is gained, which is added to Fe- 
bruary ; and therefore February hath every fourth or Leap Year. 


PROBLEME TIT, 


To find the Day of the } ſoneth,the Place of the Sun 


being groen. 


Sin the laſt Probleme it was your task to find oa the {+ 
Horizon the Day ofthe Moneth firſt, ſo now you mult 3 
firſt ſeek the Signe and degree the Sun is in,and againſt it 7 
in the Circlt of Moneths you ſhall ſee the Day of the 
Moneth : As againſt 29, you have Hay 10, 


PROBLEME V. 


' The Place of the Sun given,to find its Declination. 


Phaip of che Horizon, you muſt ſeek the ſame degree in | 
| the Z 


” 644 OY 


and Geography. 


the Ecliptick,, on the Globe ; then brirg that degree to the 
Brazen Meridian;and the number of degrees intercepted between 
the Equino@tal and the degree juſt-oyer the degree of the Eclip- 
tick the Sun is in, is the Declination of the Sun for that Day : 
and bears its Denomination of North or South, according to its 
Poſition either on the North or South fide che EquinoRtial. 


Example. 


By the third Probleme aforeſaid,of ſay ro, I find & 29. the 
Suns Place; Therefore I ſeek in the Ec/jptick Line on the Globe 
for x5 29. and bring it to the Eaſt fide of the Brazen Meridian, 
which is the graduated ſide;and over & 29.1 find on the Brazen 
Meridian 20. deg. 5. min. ( numbred from the EquinoCtial: ) 
and becauſe >< is on the North fide the EquinoRial, therefore I 
fay,The Sun hath Jay 1o.North Declinatiog 20.degrees 5-min, 


PROBLEME \V- I. 


The Plate of the Sun given, to findits Meridian 
| Altitude. 


He Globe retified, Bring the degree of the Sun to the 
Meridian,(or which is all one,the degree of the Ecliprick 
| the Sun is ig; ) and the number of degrees contained be. 

| tween the Horizon and the Suns Place in the Meridian, 
is the number of degrees that the Sun is Elevated above the Ho- 


_ at Noon, or(which is all one)the Meridian Altitude of che 
un, 


Example. 


To know what Meridian Altitude the Sun hath here at Low- 
doy, May 10. I bring the Suns Place ( found by the third Pro- 
bleme ) to the Meridian, and count on the Meridian the numbee + 
of degrees contained between the Horizon and the degree juſt 
over the Suns Place z which in this Example I find to be 58;, 
Therefore I ſay the Suns Meridian Altitude ay x0, is here at 
London 5 © degrees, 
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agg2; PROBL. V IT: 


The Suns Place given , to find the Hour of Sun Rifmp ; 
FP and the length of the Night and Day. ; 


He Globe and Hour Index re&ified, Seek the degree the 

Sun is in on the Globe, and bring that degree to the Eaſt- 
ern Side of the Horizon ;. and . the. Index. of che Hour Circle 
Wu] point at the Hour of Sun Riſing, 


| Example. 


| Toknow the Hour of Sun Riſing here at London , May 10. 

The Suns Place ( as before ) is & 29- Therefore the Globe . 

__ reQified/(-as before \) I-ſeek 25 29, degrees on the Globe, 

and bring that degree to the Eaſt Side of atenrand look- 
ing on the Index of the Hour Circle, I find it point at 4+ 2 
clock and 7 part of an hour more towards 5; therefore 1 ſay 

_ May T0. the Sun riſes here at London at 3 ( which is x2, mi- 
nutes ) after 4 a clock in the Morning. 

Tf you double 4 hours x2. minutes, it gives you the 'length of 
the Night, 8 hours 24. minutes. And-if you ſabftract the 
length of the Night 8. hours 24, minutes, from 24. hours, the 
Jength of Day and Night ; it leaves the length of the Day T5. | 


> .” 
hours 36, minutes, 


' Pros. VIIL , 
To find the Etour of Sun Set. 


parlirh the Place of the Sun to the Welt fide of the Horizon, 

4 and the Index of the Hour Circle ſhews on the Hour-Cir. | 
cle the hour of Sun ſet ; which on the -xoth of: May aforeſaid, 
is 5 parts of-an hour after @ 7-2 clock at Night, Viz. the Sul 
Sets at 48, minutes palt 7, a clock, 
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fore;and the Suns place given, 29.1 ſeek the oppolite degree on 
the Globe,after this manner: I bring & 29+ to the Meridian, and 
| obſerye what degree of the Ecliprik. the oppoſite part'of the 
Meridian cuts; and becauſe I find it cuts m 29, therefore I 
ſay m 29: is oppoſite to x5 29. Having found the oppoſite de- 
orce, I bring it into the Weſt, and alſo the Quadrant of Alti- 
rude, and joyn m 29.to 1 8, degrees ( accounted upwards on the 
Quadrant) fo ſhall x5 29. be depreſſed 18. degrees in the Eaſt 
Side the Horizon : Then looking what Hour the Hour-In- 
dex points at in the Hour-Cuccle, 1 find it to be, x,Hor, 8. Min, 
which ſhews that Twilight begins at 8. Minutes paſt x, a clock 
in the Morning, 

And if you tubſtra&t x. Hour 8. Minutes, from 4. Hours x x. 
Minutes, the time of Sun Riſing, found by the 7th. Probleme, 
it leaves 3, Hours 3. Minutes for the length of Twilight : And 
if you double x, Hour 8. Minutes, the beginning of Twilight, ic 
makes 2:Hobrs x6. Minutes for the intermiſſion ot Time berween 
Twilight in the Evening, and Twilight in the Morning, So that 
May 10. abſolute Night is but 2. Hours 16. Minutes long , here 
at London: | | | | 

The reaſon why you bring the degree oppoſite to the Suns 
Place to the Weſt, is, becauſe the Quadrant containing but 90. 
degrees Will teach no lower then the Horizon; but this Probleme 
requires it-to reach 18. degrees beneath it: therefore by this 
help, you have the Propofirion Aniwered, as wellas if the Qua-« 
drant did aQually reach 18. degrees below the Horizon. This 
ſhift you may have occafion to make in ſome other Problemes. 

If you would know when Twilight ends after Sun fer ; you 
ſhall find it by bringing the degree of the Ec/iptick oppoſite to 
the Place of che Sun to 18. degrees of the Quadrant of Altitude, 
on the Eaſt ſide the Horizon ; for then ſhall the Index of the 
Hour-Circle point at xo. Hours 52. Minutes : which ſhews that 
it continues Twilight ti 5 2. Minutes paſt 10, a clock at Night 


Alay 10. here at London. 
PROB. X. 


The Suns Place given, to find its Amplitude And alfa 
to know upon what point of the Compaſs it Riſeth. 
He Globe &c. reQtified : Bring the Suns Place to the Eaff 


Side the Horizon ; and the number of degrees intercepted 
| berween 


Pau ——————__ PD 


and Geography. 


45 


_— -- — 


ing to its inclination to either point in the Horizon. 


berween the Eaſt point of the Horizon and the Suns Place, I, 
the number of degrees of Amplitude that the Sun hath at ics Ri- 
fiog; and bears its denomination either of North or Senrh,accord- 


ds eee i... 


# Or, if you would know upon What point of the Compaſs the 
Bo. Sun Riſes, Look bur in the Circle of Winds;and againſt the Place | 
J of the Sun you have the name of the point of the Compals upon 
7 which the $un Riſeth. 
Examples of both. 


ality 


rectified; I bring 5 29. to the Eaſt fide the 


tude 33, degrees 20, Minutes. 


and by Eaſt point of the Compals, 
PKROBL, XI. 
The Hour of the Day given, to find the Heigth of 
t, 


he Sun. 


the Index of the Hour-Lircle point ( in the Hour-Cir- 
cle ) to the Hour of the Day : Then bring the Qua- 
4 drant of Altitude to the Suns Place in the Ecliptick, 
= and thedegree on the Qyadrant which touches the Suns Place, 
ſhall be che number of degrees of the Suns Alritude, 


T: Globe &c, ReRified. Turn about the Globe tilt 


Example. 


Eaſt 4 ay t0.here at London , At 5 3. Minutes paſt 8. a clock in 
& the Morning, T would know the Heigth of the Sun above the Ho. 


TiZOn. Therefore I turn about the Globe till the Index of the 


G 3 Howr- 


hs 


Ay 10. the Suns Place is 25 29. Thereigfe he Globe being 

rizon, and fiad ir 
touch againſt 33, degrees 20. Minutes from the Eaſt point to- 
wards the North : Therefore I ſay the Sun hath North Amplj- 


And to know upon what point of the Compaſs the Sun riſes ; 
I keep the Globe to its Pofition,and look 1n the Circle of Winds, 
in the outmoſt yerge of the Horizon, and find the Suns Place 
againſt the Wind named North Eaft and by Eaſt ; Therefore I 
lay May 10. here at London the Sun riferh upon the North Eaſt 
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and Geography. 


Aſcimde, and the Hour-Index. ſhall point at the Hour in the 
Hour-Circle : yer herein reſpe& muſt be had to the. Fore or 
After noons Elevation ; as ſhall be ſhewed in the'next Pro- 
vleme, 


Example. 


May 10. The Sun is-elevated 40. degrees above the 
Horizon, here at London : Therefore haying found the Place of 
the Sun, by the third Probleme, to be > 29, I move the Globe 
and Quadrant till Ican joyn the 29. degree of > to the 40. deg, 
upon the Quadrant of Altitude; and then looking on the Hour- 
Circle, I find the Index poiat at 53, Minutes paſt 8. a clock, 
for the Fore noon Elevation ; and at 3, hours 7, Minutes for the 
After noons Elevation,  Theretore if it be Fore-noon, I fay, Ir is 
53. Minutes paſt 8, a clock in-the Morning, But if it be After 
noon I ſay, It is 7. Minutes paſt 3. a clock ia the After noon. 


Pxos, X111, 
How to know whether it be Before or After Noon. 


Aying made one.@bſeryation, you muſt make a Second 2 
little while after the 'Firlt 4 and: if the Sun increaſe in Alt 
tude, it is Before Noon +but if ic decreaſe in Altitude; ; ir * 


+ 


AfterNoon. 


| Example, 

The Sun was at 8.hor. 53. Min. eleyated 40, degr. above the 
Horizon: A little-while afcer(ſuppoſg for examples ſake aquar- 
rer of an hour,) 2is.at 9.hor,8. Min.Iobferye again the heigth 
of the Suri; and find ir 4.2, degrees bigh ; fo that the Altitude is 
increafed-2, degrees ; Therefore I fay,It is Fore-Noon : Bur if 
the Sun had decreaſed in Altitude, T ſhould haye faid ic had 
been After-Noon., Hh 
How to take Altitudes by the Quadrant, Aſtrolabe, and 

Craſs-ſtaff. EE nt; Hog 
._* There axe diyers Inſtruments whereby "Altitudes may 
be taken :- but the molt in uſe are the Quadrant, Aſtrolabe, 
.and Croſs-flaff- - A. Quadrant is an Inſtrument compreken. 
.&&d. berween two Straight lines making a Right Angle, and an 
| . 7 Arch 
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h difcribed upon the Right Angle, as on the Center, con- 
arireth engroet gurÞ-rs is . quarter of a Circle: and therefore 
$ # Ard , all : = — 
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eSreſears the Center z, upot Which is Faſtned a Plumb. 
line, A Y the one fide, A C the or fide,upon Which the Sights 
are placed: BC the Arch or Quadrant,which is divided into 90. 
| equal parts, and numbred from Bro C. D one Sight, E the 
other Sight : F rhe Plumbex faſtned to the Plumb-line, 
When by this Inftrurhent you would obſerve the heigth of 
the Sun, you muſt turn the Center A to the Sun, and lec the 
beams thereof dart in at the hole in the firſt Sight D,, 
through the hole in the ſecond Sight E; fo ſhall he Fingeb Hs | 
ly upon the degree in the Limb, of the Suns Eleyation : = AJ. 
the plumb-line ly upon the 20th degree, then ſhall the Altr F 
tude be 20, degrees; if on 25. the Altitude ſhall be 25- 
degrees : and fo for any number of Degrees the thred or Po : 
line lies 0,the ſame number of Degrees is the Altitude of : = 
Sun, NE uu ] ut þ 
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Bur if jt be a Star whoſe Alticude you would obſerye;; you 
muſt hold up the Quadrant, and.joyn the Limb to your Cheek 
bone, and curn-the Center towards the Star ; then - winking 
with one Ey, look through the holes of the Sights with the 
other Ey, till you can ſee the Star through thoſe holes ; fo ſhall 
the Plumb-line ( as before in che Sun) hang upon the degree ia 
the Limb of the Stars Eley ation, 

Another fort of Quadrants is made with a moyeable Index, 
as is xepreſented in this Figure, 
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When by this Quadrant you would obſerve an Akitude,the fide 


for chen che Arch D B ſhall be the Elevation required, You 
H may 
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may kiow when the fide B A is parallel to the Horizon, by ob... 
ſerving che parting of Heayen from the Earth through the Sights 
on the Side B A, 
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To take Altituges by the Aſtrolabe. 


The:' Aſtrolabe is a . round Inſtcument, flat on either fide, 
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rallel to the Horizon. Upon the Center is a moveable Label or | 
ed two Sights as I B, - 
——_— : 
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by bl you defire further infiruMiogs for E ting this: 1 wile 4 
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of Navigation, annexed to his Correttion of Errors : where he 
alſo ſhews the uſe of ic at large ; which in briefis as follows. 
You muſt held the A{fro/abe by the Ring in your left hand, 
and turning your right ſide to the Sun, life up the Label with 
your right hand, till the beams of the Sun entring by the hole of 
che uppermoſt Vane or Sight, doth alſo pierce through the. hole 
in the nethermoſt Vane or S:zhc ; - and the deg. and part of deg. 
that che Label lies on is the height of the Sun above the Horizon, 


But if it be a Star you would obſerve; you mult uſe the A- 
ſtrolabe as you were directed to uſe the Qxadrarr, holding it up 
to your Cheek bone,and looking through the Sights, &c, 


To take Altitudes by the Cro/5-ſtaff. 


Staff, and fiand at any 


—— 
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' the Horizon joyned with the lower end thereof, and the Sun or 


tizon Horizontal, as by the Second Probleme-:* 


* The making is taughr by” M" Wright, aforeſaid : | Buz the 
uſe isas follows. 

You mutt put that end of the Croſ5-/aff which is next 90, 
degrees to your Check bone, upon the outter corner of-your Ey, 
and holding it there fteddy, you mult moye the Yane al | you ſee 


Star with ithe higher end ; then the degree. and pare of degree 
which the Vane cutteth upon the Staff, is che height of the Sun 
or Star. 

Somie of theſe waies for taking Alcitudes have been formerly 
taught by others, that have treared tpon the Uſe of Globes: and } 
therefore becauſe ſome would be apt to think this Treatiſe un- 
compleat if I did not fhew theſe waies alſo,I have thought fit to 
inſert them - Yet the ſame things may be performed by the ! 
Globe alone, without troubling your ſelf with multiplicity of In- 
ſtruments.;':if your Globe be 1 adds With a hollow Axis; for ! 
then if the Globe: fland Horizontal, you ſhall by Obſerving the | 
Obje& through the A xis have the gee of Eleyation, noted by 2 
the _—_— of the Horizon, | 


DN. —Paots XIV. 
Th olferv with the Globe the Altitude of the (7 un, 4 
+ 9598 the Globe (6 that the upper plain of che Horizon 


may ſtand ralle]. to the Plain of the-Horizon of your q 
Place ; as" \ah eo by the Second Probleme, then 
eurn the Nth 


| e towards the Sun,and place 1 ic higher | 
or lower, by; no! the Meridian through the notcnes * the 2 
Horizon, till.*the; ons ms-of the Sun pierce quite through the 
Axis of che "Globe't :So ſhall the arch of the Meridian com- 7 
ween;.the Pole -and the Horizon, be the ! 
| che Sun is Genieng 6 aboye the - Ho. 7 


March 204 juffar at noon, here _, Loli I OP 
the Meridian Altitude of the Sun. Therefore f pa | o the 
tir 


and Geography. 


Pole towards the Sun, and move it with the Meridian upwards 
or downwards, either to this ſide or tha, till I can fit it ro ſuch 
2 Poſition that the Sun Beams may dart quite chrough' the 
Axis of the Globe ; which when it does, I look on the Mert- 
dian aad find 42, degrees 25. min. comprehended between the 
Pole and the fu erficies of the Horizon : Therctore 1 fay the 
Metidian Alritude of the Sun AZarch 20. here at London, is 42: 
degrecs 25, min, 


PrRoB. XV. 


To find the Elevation of the Pole, by the Meridian Alti- 
tude of the Sun, and Day of the Moneth 


grven. 


He Day of the Moneth is arch 20, By the 4th Prob. 
you may find the place of che Sun to be '} 10. Therefore 
bring the Place of the Sun to the Meridian, and elevate it 
> above the Horizon the ſame number of degrees it hath in Hea- 
2 ven; fo ſhall the arch of the Meridian comprehended berween 
the Pole and the Horizon, be the elevation of the Pole, in your 


© Place. | 
4 a. 
"B02 Otherwiſe. 
17.00 +6 
your The Day of the Moneth given is March 20. ſo that by the 
then fourth Prob.-you have the Suns Place * tc; and by the fifth,the 


Declinarion of the Sun 3, 5 5.North ; therefore the Declination 
being North, and you on the North fide the Equator ; you 
mult ſubftra&t 3, 55, from the Meridian Altitude 42- 25, and 
there remains 38, 30, for the heighth of the EquinoCtial above 
the Horizon; but if your Dechination had been South, you 
mult have added 3. 55. to the Meridian Alcitude, and the Sum 
would haye been the Elevation of the EquinoQtial. Having the 
Elevation of the EquinoRtial, you may eafily have the Elevation 
of che Pole ; for the one is alwaies the Complement of the other 
to 90. Thus the Height of the EquinoGtial 38. 30. ſubtracted 
from 90, leaves 51. 20. for the Elevation of the Pole, here at 
London. And thus it follows, that the Latitude of any Place 
from the EquinoRia), is alwaies equal to the Elevation of che 
H 3 ' Pole; 


OOO — S—o———_ — — 
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Pole - for between the Zenith and the EquinoRiial is contained 
the Complement of ghe Heighth of the EquinoGtial above the 


Horizon to 90. 


Pros XXL 


"To take the Altitude of any Star above the Horizon 3 
by the Globe. 


He Horizon of the Globe ſet parallel to the Horizon of the 
T ou as before: Turn the Notth Pole towards the 
Star, and when you can ſee the Star th rough the Axis, 
the Northern notch of the Horizon will cut che d egree of Eleya- 


tion on the Meridian, 
Example. 


April I9, at II, a clock at Night, 1 would obſerye the Alti. 
tude of Spica Virgo : Therefore 1 ſet the Horizon parallel co the 
Horizon of the World, as by the Second Probleme, and turn the 
Northern Pole till it point towards the Star : Then looking in 
at the South Pole of the Globe through the Axis, I ſhall ſee the 
Star, and have on the Meridian the Queſtion reſolved, But if it 
point not exactly, then I move the North Pole upwards or 
downwards,cirher to the right hand, or to the left, according as 
I may find occaſion, till I can fee the Star through the Axis : 
and then the edge of the notch in the Horizon cuts 28. degrees 
57. min, on the Brazen Meridian, Therefore I fay April 19. 
at I1.a clock at Night, here at Londen, the Altitude of Spica 
me is 30. degrees above the Horizon. 


PRoB. XVII. 


By the M eridian Altitude of any Star groen, to find 
the Height of the Pole, 


Oyn the Star to the Meridian, and place it to the Alntude 
obſerved ; 'fo ſhall the number of degrees intercepted be- 
tween the Pole and the Horizoh, be the Elevation of the 


ole. 
Exam- 
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and Geography. 


Example. 


Spica Virgo is obſerved to have 28. degrees 57. min Meri. 
dian Altitude; therefore I bring Spica Virgo to the Meridian, 
and raiſe it or depreſs it higher or lower as. I find occafion, till 
it is juſt 28, degrees 57+ min. above the Horizon : Then I 
count the number of degrees berween the Pole and the Horizon, 
and find them 5 x Z. Therefore I ſay the Elevation of the Pole is 
here at London 51 5, Yet note, If the Star whoſe . Alticude you 

/obſerve have tewer number of degrees of Declination from the - 

' Pole, then the Elevation of the Pole, you may be apt to miſtake in 
its coming tothe Meridian ; tor thole Stars neyer ſet; and there 
fore are twice Viſible in the Meridian in 24. hours, once aboye 
the Pole, and once under the Pole, ; 

If your Srar have greater Altitude then the North Star, it is 
above the Pole ; bur it ic have leſs, it is below the Pole : fo that 
if you know but whether it be above or below, ir is enough . 
for ſo you may accordingly raiſe it to the Altitude on the Me. 
ridian it hath in Heaven, and joyn iFto the Meridian either 


. above or beneath the Pole,as the Star is placed in Heaven : and 


then the arch of the Meridian comprehended between the Pole 


- and the Horizon, is the, Elevation of the Pole - as aforeſaid. 


Otherwile. 


Having the Meridian Alticude of the Star, you muſt find its 
Declination .by the 27. Probleme : and if che Declination be 
South, and you on the North fide the Equator, you mult ad the 
Declination to the Meridian Altitude, and the ſum of both 
makes the Alticude of the Equino&tial : Bur if the Declination 
be North, and you on. the North ſide the Equator, you muſt 


ſubſtrat the Declination from the Meridian Altitude, ( as was 
taught by the 15. Prob. in the Example of che Sun ) and the 
remainder is the Alcizude of the EquinoCtial 
taught by the 15 Probleme aforeſaid ) fubſtrat the Altitude of 
che EquinoRial from 90, the Remainderis the Eleyation' of che 


Pole in your Place. 


Then { as was 


Exam - 
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Example. 


By the laſt Probleme the Meridian Altitude of Spica Virge 
was 28. degrees 57. min, and the Decliration of Spica by the 
27th Probleme 1s found 9. degrees 33. min. South : therefore 
becauſe the Declination is South, I ad 9. degrees 33. min. to the 


Meridian A lticude, which makes 38. deg. 39. min, for the Ele- ; 
vation of the EquinoGtial : which 38.deg. 30. min. ſubltrated Þ 
from 90. leaves 5 x. degrees 30. min, for the Elevation of the & 


Pole here at Londor, 


PrkoB, XVIIL 


Another way to find the Height of the Pole by the Globe 5 if 


the Place of the Sur be given: and alſo to find the 
Hour of the Day,and Azimuth,and Almican= 
tar of the Sun, 


His muſt be performed by help of a Spherick Gnomon, 

(as Blaew calls it, ) which is a ſmall Pin or Needle fix- | 

ed perpendicularly into a ima] Baſis with an hollow 
concave bottom, that it may ſtand upoy the convexity 

of che Globe, Therefore the Horizon of the Globe being ſet #7 
aralle] to the Horizon of the World, ( as by the Second Pro- #! 
leme) the Spherick Gnomon muſt be tet exaRly upon the Place Þ7 
of the Sun; and then turning the Globe about ( upon irs Axis ) #7 
either from Eaſt to Weſt, or contrarily from Weſt, to Eaſt; of 
elſe by the Meridian, through the notches of che Horizon, till 
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the Soherick, Gnomen calt no ſhadow on any fide thereot; 


you haye on the Meridian 1n the North poinc of the Horizon 
the number of degrees that the Pole is elevated aboye the Ho- i 


r1ZOR, 


- | Example. 


Imagine the four Quarters of the Horizon of the Globe cor- f: 
reſpond with the four Quarters of the Horizon of the World ; 


ard the Plain of the Horizon of the Globe is parallel: to the 7 


Plain of the Horizon of the World : The Suns Place is = 29; 7 


which | : 


re 


le- # 


quired, 
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which 1 find on the Globe, and place the Spherick Gnomorn 
thereon ;} Thea at a gueſs I moye the Globe both on its Axis, 
and by the Meridian, (as neer as I can)ſo as the Spherick Gnomon 
may caft no ſhadow ; yet if it do, and the ſhadow tall to- 
wards the North Pole; then I eleyate the North Pole more,till 
the ſhadow fals jult in the middle of ir ſelf : but if the ſhadow 
fall downwards, towards the South Pole, then 1 depreſs the 
North Pole : If the ſhadow fall on the Eaſt fide, 1 turn the 
Globe on its Axis more to the Weſt ; andifthe ſhadow fall to 
the Weſt,I rurn the Globe more into the Eſt: and the degree of 
the Meridian which the North point of the Horizon touches, is 
the degree of the Poles Eleyation:: Which in this Example is 5 12 
the Laticude of the City of Loxdor. | 
By chis Operation you have alſo given the Hour of the Day 
in the Hour-Circle, if you keep the Globe unmoved : and che 
Azimmnth, and Almicantar, it you apply but the Quadrant 
of Altitude to the Place of the Sun, as by the 22, and 23. 
Problemes, PE. | 


PrxoB. XI Ny 
To obſerve by the Globe the Diſtance of two Stars. 


VP mult picch upon ewo Stars in the Meridian ; and ob- 
ſerve the Altitude of one of them firſt, and afterwards the 

Altitude of the other : Then ſubſtra& the lefler Alricude 
from the greater, and the remainder ſhall be the diſtance re- 


Example: 


March 7, at xr. a clock at Night here at Loxdoy, I ſee in 
the Meridian the two Stars in the foremoſt Wheels of the 
Yaggon;in the Conftellation of the Great Bear,called by Sea-men 
the Pointers, ( becauſe they alwaies point towards the Pole- 
Star. ) Therefore to obſerve the diftance berween theſe two 
Stars, 1 firſt obſerye ( as by the laſt Probleme ) the Altitude of 
the moſt Northern to be 77, degree 59. minutes, and ſer down 
that number of Degrees and minutes with a Pen and Ink on a 
Paper, or With a peece of Chalk or a'Pencil on a Board : and 
afterwards I obſerye the Altitude of the other Star which is un- 

I der 
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der it, as I did the firſt, to be $ 3. deg. 21. min, and fer tha 


number of degrees and minutes alſo down, under the other 
number of degrees and minutes ; Then by ſubſtraRing the leſſer 
from the greater, I find the remainder to be 5- degrees 22. min, 
which is the diſtance of the two Stars in the Great Bear, called 
the Pointers. 


PkoB, XX. 


How you may learn to give a gueſs at the number of 
degrees that any two Stars are diſtant from one 
another 5 or the number of degrees of Altituae the 
Sun or any Star 1s tated above the Horizon: 
only by looking up to Heaven, without any Inſtru- 
ment. | 

Erween the Zerith and the Horizon is comprehended an 
Arch of a Circle containing go, degrees; fo that if you 
ſee any Star in or neer the Zenith, you may know that 
Star is 9, or neer 90. degrees high ; and by ſo much as 
you may conceive it Wants of the Zenith, ſo much you may 
pueſs ic wants of 90, degrees above the Horizon. By this Rule 
you may gueſs at an Arch of Heaven containing 90, degrees, or 
at an Arch of Heaven containing 45. degrees ; if by your ima- 
gination you divide the Whole Arch into two val rts, for 
then ſhall cach of them contain 45. degrees ; And if. by your 
—_— you divide the Arch of 90, into 3.equal parts, each 
diviſion ſhall contain an Arch of 3o. degrees, &c. But this way 
is a little too rude for gueſſing at Stars elevated but few degrees, 
or for Stars diſtant but few degrees from one another. Therefore 
that you may learn to gueſs more preciſely at Dillances in Hea- 
ven, you may either with a Q#adrart, Aftrolabe, or the Globe ; 
find the exaR diſtance of any two known Stars that are but few 
degrees aſunder, and by a little revolving the diſtance of thoſe 

Sears in your fancy, you may at _—_ fo imprint their diſtance 

in your memory, that you may readily gueſs the diſtance of other 

Stars by the diftance of them. 


Example. 


You may find either by the Globe, Quadrant, or Aſtrotabe, 
(for 
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( for they all agree ) 3. degrees comprehendea berween the firlt 
Star in Orions Girale, and the laft ; therefore by a little ;z2mi- 
nating upon that diſtance, you may imprint it in your fancy for 
3, degrees, and fo make it applicable to other Stars, cither of the 
farac-diſtance, or more, ot leſs ; And the Pointers ( by the laſt 
Trobleme ) are diſtant from one another 5, degrees and almoſt 
an half: Theſe aie alwaies aboye our Horizon, and therefore may 
alwaies ftand as a Scale for five and an half degrees; So chat by 


theſe for 5 degrees, and thoſe in Oriovs Girdle for 3. degrees, 


and others oblerved, either of greater or leſler diſtance, you may 
according to your own Judgement ſhape a guels, if nor exaRtly, 
yet pretty neer the matter of Truth, when you come to- other 
Stars, Thus you may exerciſe your fancy upon Stars found to 
be x0. or x5. degrees aſunder,or more, or lets ; and With a few 
experiments of this nature enure your Judgement to. gueſs di, 
ſtances, and enable your memory to retain your Judgement,  ,.-, 

This way of gueſſing will be exaRt enough for finding the 
Hour of the Night by the Stars, for moſt common Utes ; or the 
Hour of the Bay, by gueſling at the Alticude of the Sun ; if 
after you have gueſſed at the Altitude, you ſhall work as was 
taught by Prob. 12. for the Hour of the Day - and.as ſhall. be 
taught in the next Probleme, for the Hour of the Night. - 


PROB, XN XI. 


The Day of the Moneth, and Altitude of any Star giveny 
to find the Hour of the Night. | 


He Globe, Quadrant, and Hout Index reRifieg : Bring 

the Star on the Globe to the ſame number of Degrees 

on the Quadrant of Altitude that it hath in Heaven *: 

So ſhall che Index of the Hour-Chrcle point in the 
Hour-Circle at the Hour of the Night, ts 


Example. 
, March 10, the Altitude of Artturma is 35. degrees above 
the Horizon, here at London : Therefore having the Globe, 
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Quadrant and .Hour- ;ndex reQufied, I bring Ar#arws on the 
Globe to 2”. gegrees 'on the Quadrant of Altitude : And then 
1ooking in the Hour-Circle, 1 find rhe Index point ac 10.a 


O 


clock ; which is the Hour of the Night. 
PxoB. XXII. 


The Place of the Sun, and Hour of the Day given, to find 
its Azimuth in any Latitude of ned. 


Je Globe, &c. reQified to your Latitude ; Turn the Globe 
till the Index of the Hour-Circle come to the given hour; 
and bring che Quadrant of Altitude to the Place of the Sun : ſo 7 
ſhall the number of degrees contained berween the Eaſt point of >”. 
the Horizon and the degree cur by the Quadrant of Altitude Þ. 
on the Horizon, be the number of degrees of the Suns Azimuth, #. 


. 


at that time, 


Example. 


i May 10.' at er Sooianes paſt 8. a clock in the Morning, 1 #: 
would know the Azimuth of the Sun - Therefore (the Globe | 
being firſt reQified } I turn about tbe Globe till the Index of the 
Hour-Circle point to 53. minutes paſt 8. a clock, or which is all 
one, Within half a quarter of an hourof 9 ; then I move the 
Quadrant of Altitude to the degree the Sun is in that Day, and 
there letit remain rill I ſee how maty degrees is contained be. 
eween the North point and the Quadrant ; which in this Ex- 
ample is x08. deg. 25. min, And becauſe this diſtance from 
the North,exceeds go, degrees ; therefore D ſubirat 90. de- 
orees from the whole, and the remains is x8, degrees 25.'min, 
Bo -the Azin:uthal diſtance of the Sun from, the Eaft point 
towards the . Saurh, But if it had wanted of go, degrees from 
the North point, then ſhould the Complement of 90. haye been 
the Azimuthal diſtance of the Sun from the Eaſt point. 


PxoOB. 


and Geography. | 


PRoB. XXIII. 


The Place of the Sun, and hour of the Day given, to find 
- the Almucantar of the Sun. 


= 


He Almicantars of the Sun is upon the matter the ſame 
thing with che Altitude of the Sun : only with this di- 
finion. The Almicantars are-Circles parallel] to the 
Horizon, diſcribed by the degree of the Quadrant of 
Aitirude upon the Zenith as its Center, by turning the Qua- 
drant round about the Globe till it comes again to its tirlt Place : 
But the Altitude is an Arch of the Vertical Circle, comprehen- 
ded between the Horizon and any point of the Globe aſſigned. 
Their agreement conſiſts in this ; When the Sun or any Star hall 
any known Almicantar, they are faid to have the fame number 
of degrees of Altitude; As if the Sun be in the 20th Almican- 
tar ; he hath 20 degrees of Altitude ; if in the 3oth Almicantar, 
he hath 30. degrees of Altitude, &c. Now becauſe the Opera- 
tion is the ſame for finding the Alticude and Almicantar, I ſhall 
refer you to the 1 xth Probieme; which ſhews you how to find 
the Altitude or Heighth; and by conſequence the Almicantar, 


\ 
'PxRos, XXIV. 


The Place of the Sun given, to find what Hour it comes tu 
the Eaſt, or Welt, and what Almicantar it then 
ſpall have. 


He Globe, Quadrant, and Hour Index re&ified, Bring the 

Quadrant of Altitude to the Eaſ# point in the Horizon, if 
you would know what hour it comes to the Eft, or to the Weſt 
po:nt, if you would know what hour it comes to the Weſt : 
Then turn about the Globe till the place of the Sun come to the 
Quadrant of Altitude ; and the Index of the Hour Circle ſhall 
point at the hour of the Day : which oa the Day aforeſaid will 
be 7, hor, 7 min, in the Morning, that the Sun commech to the 
Eaſt, and 4 hor. 5 3. min. after noon, that the Sun commeth to 


Fa L 
», the Weſt. And if you thea count the number of degrees from 


FS - the 


\ 


A Tutor to Aftronomy 
the Horizon upwards on the Quadrant of Alticude, it will 
ſhew you the Almicantar ot the Sun for that time ; which will 
both Morning and Evening be 15, deg, 30. min, as Was taught 
you by the laſt Probleme, 


= PkoB, X XV. 


To knbw at any time what a clock it ts in any ether 
Part of the Earth. 


He difference of Time is reckoned by the acceſs and pro- 2 
I oreſs of the Sun : for the Sun gradually circumyolying the 1 


Eatth in 24, hours, doth by reaſon of the Earths rotundity en. {> 
Itohten but half, at one and the ſame moment of |” 
Tune ; as ſhall be fhewed hereafter : ſo that hereby it comes 


to paſs, that when Wich us here in Ezg/ard iris 6. a clock in the ®. 
Morning, with thoſe that have go. degrees of Lorgitude to the 
Weſtwacd of us, it is yet Midnight - with thoſe that haye 180, 
degrees of Longitude from us, itis Evening ; And with thoſe 7 
that haye 90, degrees of Longitude to the Eaſtwards, it is | 
Noon, So that thoſe to the Eaftward have their Day begin & 
ſooner then ours : But to the Peſtward their Day begins after 
ours. Therefore that you may know what Hour it is in any 
Place of the Earth, of what diſtance ſoevyer it be, you muſt firit 
Bring the Place of your own Habitation to the Meridian, and the 
Index of the Hour Circle to 12. on the Hour Circle ; Then 
bring the other Place to the Meridian, and the Arch of the 
Hour Circle comprehended berween the hour 12, and the In- 
dex, is the difference in Time between the cwo Places, | 
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Example. 


London in England, and Surat in the Eaſt Indies * Firſt 1 
bring London to jw Meridian, and turn the Index of the Hour. 
Circle to 12 - then II turn the Globe Weſtward, becauſe Loydox 
is Weſtward of Surat, till Surat come to the Meridian ; and fee 
at whar Hour the Index of the Hour Circle points, which in this 
Example is 5, hor, 54. minutes - And betaule Surat lies to the 
Erftward of us ſo many degrees, therefore as was ſaid _ 
er 


ill 


arcs 
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their Day begins ſo much before ours : So that when here at 
London it is 6. a clock in the Morning, at Surat it will be 11,a 
clock 54. minutes ; when with us it is 12. a clock, with them it 
will be 5 a clock 54 minutes afternoon. = | | 
If you would know the difference of Time between London 
and Jamaica; Working as before, you may find 5. hor. 15. 
min, But Jamaica is to the*Weſt of London ; therefore their 
Day begins 5. hor, x5. min, after ours : ſo that when with, us 
it is Noon, with them it will be but chree quarters of an hour 
alt 6, a clock in the Morning: and when with chem it is 
bs with us it will be one quarcer paſt 5, a cleck after 
Noon, &c, {RE 
Or you may yet otherwiſe know the difference of Time, if 
you divide the number of Degrees of the EquinoRtial that paſs 
through the Meridian while the Globe is moyed from the firſt 
Place to the ſecond, by 1 5. ſo ſhall the produd give you the dif- 
ference of hours and minutes berween the two Places : as you 
will find if you try eicher of theſe Examples, or any other.. 


PRoOB, X X be” 
To find the Right Aſcenſion of the S un, or Stars. 
FR Right Aſcenſion of any point on the Globe is found by. 
brin = 


ging. the point propoſed. to the Meridian, and counting 
the number of degrees comprehended berween the Fernal. 
Colare, and the Meridian. 


Example, for the Sum, 


Fune x. I would know the Right Aſcenfion of the Sun : His 
Place found, as by the third Probleme; is 57 20, Therefore I 
bring x7 20..to the Meridian ; and then the Meridian cuts the 
EquinoCtial in 79. degrees x5, minutes,accounted from the Ver-. 
zal point \": Therefore I ſay the Right Aſcenſion. of the Sun 
Fune 1.8.79. deg, x5.Minutes, 


Example, for a Star. 


[2 I take Capella, alias. Hircus, the Goat on. Auriga's (hol wh 
: an 
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and. bring it to the Meridian ; and find the Meridian cut the 
Equino&tal ( counting as before from the Feral point 1) in 73, 
degrees 58. minutes : Therefore I fay, the Right Aſcenfion of 
Hircus is 73.degrees 5 8.min, Do the like for any other point of 
the Globe propoſed, | Sy 


PROB. XX VII. 


To find the Declination of the Sun, or Stars. 


6 Þow Declination of any point on the Globe is found by | 
bringing the point propofed to the Meridian, and counting | 
the number of degrees comprehended on the Meridian between # 
the EquinoRial and the point propoſed - and bears its Denomi- | 
natioa of North or South,according as it is ſcituate on the North” 
or Sonth fide the EquinoRial, T 
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Jane x. T would kgow the Declination of the Sun, His Place 7 
found, as before, ir 20. Therefore I bring 17 20. to the Me. & 
ridian ; and find 23, degrees 8, min, comprehended on the Me-# 
ridian between the EquinoRtial and 77 20. and becauſe xr is on F7 
the North fide the EquinoGtial ; Therefore I ſay, June x, The | 
Sun hath North Declination 23, degrees 8. minutes. 
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Example, for a Star. 


I take Hircss aforeſaid, and bring it to the Meridian, and 
find 45. degrees 40, minutes comprehended on the Meridian 
between the EquinoQtial and the Star Hircus, And becauſe 
Hircw is on the North fide the EquinoQtial; Therefore 1 ſay, i 
Hircus hath North Declination 45. degrees 46, min. Do the i 
like for any other point on the Globe propoſed. | 

But Note, The Right Aſcenſion and Declination of the Sun al- 
ters dayly; for in twelve Moneths he runs through every degree #7 
of Right Aſcenſion, and in three Moneths to his greateſt Decli- #7 
nation: But the Right Aſcenſion and Declinatiop of the Stars is 7 
ſcarce perceiveable for ſome Years : Yet have they alſo an alter- 


ation of Right Aſcenfion and Declination ; For, thoſe ou | 
- ' . ' © [0 "A 4 3 


yo 65 
ie that have buc tew degrees of Right Aſcenſion, will in proceſs 
3 f of Time have masy ; and thoſe Stars between the Tropick that 
o have North Declination, will in length of Time have South De. 
* clination ; and the contrary { as ſhall be more fully ſhewed 
= hereafter; ) For, the Stars moving upon the Poles of the Eclip- 
= rick, go forwards in Longitude one whole Degree in 703 Years 
= ( as hath been ſhewed before, Book 1, Chap. 3. Se, 3.) and fo 
> alter both their Righr Aſcenfion, and Declination ; as may be 
ſeen by this following Table of Right Aſcenſions and Declina- 
tiops of 100, of the moſt eminent fixed Stars, Calculated by 
Fycho Brahe,for the Years 1600. and 1670. which T have in- 
Jerted ; mo becauſe by it you may ſee the differences of their 
Right Aſcenſions and Declinations in 704. Years ; and partly to 
Accomodate thole that may have occaſion to know their Right 
| rome x06 and Declinatioos necrer than the Globe can ſhew 
them. 
A Table of the Rrght Aſcenſions and Declinations of 100. * 
Selett fixed Stars ; Calculated by Tycho Brahe, for the 
Years 1600, and 1670. As alſo their Difference of 
bk Reght A /cenſions and Declinations mn 
Lo 70, Years. 
by Wh AE | 16,00 |_|} Diffe rentta, Ti 
, and "4 | Names of the Stars. © R-Aſc. |Declin. | [ReAſ.| Decl. | | R.Aſce |Declin. 
chan 2] Scedir, 1 Caſſrpze. 4 36154 2t N.\\z 221348 [5 58/94 55 
cauſe = [7he Pole Star. (tail.s 47187 95 IN| 135913459 | [p 46187 43; 
lay Southern in the whales |5 5iſ2012 |S ||r17|24N| |7 BSjr9 38 
o we BY (Caſſopee's Belly. > 2158 33 |N x 27 34S | [ſp 4*jj9 7 
___— Girdle Andromeda. Ix 50ſ3332/[N|i123(335 | [13 13j34 5 
coree (il |Xinee of Caſſigeee, is 3158 7/N(|t35]335 [156 3858 40 | 
hi = |I, 12" horn, 22 56 17 19 W| £23131S | [24 19/17 50 
ars oo Whales belly, 22 59 [x2 16/8 | |1 15 [21 N| [24 14/1 gy 
alters = [2 #7 V hor, 23 10j1850 N| [122315 | 124 32/1931, 
Stars I 1549 foot of Andromeda, '2.4 55/4023 N||r 2p 308! [26 24, 4953 | 
es Io K Names 
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; | \ 16\00_.* Di fe rentia- | -| oo -| 
Names of the Stars. -| KR . \Declin. is R-Aſcs, De | - Aſc. Declin, 
Tz the Knot in the line x. 25. 22|0 5OIN 26. L 20 
Star in 4 head. 6s 23|21 33 'm || AS. 2 
X I'n the wiales jaws | ad. as | 
(Capur Meduſz- - 4 39 22 
* In Perſens fide. | 48 22 


+ 1n the Pleiades © i5o 22 49 
In the Neſtrils of &, | L4 37 
North Ey of =. | 8 14 
Ajdebaran, | | 15 38 
{Hircus, Capella, 15 30 
 Orions foot, Rigel, | 15 43 
North Horn >, | 28 12 
Orions left ſholder, 75 -58|5 Fs 
Belly of the Hare | 8 [2x G 
1.10 Orions Giralz: [ > 39 


Uppermeſt in Orions face. | - 36 
South Horn >. 20FI 
2. In Orions Girdle, ; x 30 
Laſt in Orions Girdle. |80 2 3 
eAnriga's right Sholder. $2 44 5O 
Orions right Sholder, S3 » 
& Foot 1r, 93 3$]16 40 
Great Dog.Sirius,'(Twin.96 IG II 
Head of Caſtor, the firſt IO7 9 32 41 
{ he little Dog, Procyon.|x09 37 16 12 
HeadPollux,ſecondTwin.\110 13128 55 
* In the Sternof the (117 3923 11 
Przſepe 53 (Ship. 124 20 |21 2 
Northern eAſſe 5 [124 58 22 FI 
Southern Aſſe 5 [125 27 i119 35, 
The Heart of Hyd ra. i137 I 6 57 | 
South of 3, mneck A, |146 22 '18 4.2 
Lions Heart Baſiliſcus. 146 45513 53: 
North of '3. im neck A, (148 33 [125 23 
|< Aiddle of 3. in neck N.\x49 252150 
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16{ 00 | Diffe rentia, F-- = of {oat | 
Names of the Stars. R.Aſc. | D clin. G4; Decl. | | R-Aſe. —_ 
| Firſt loweſt in i Vrſa Maj 1591258 31 \w X37 [32 N, [16049 37 59 
# back, A. 163102243 N' pad 34 | 16437 22 9 
Lions rail. (Major./172 9116 49 + TI 19134N| [173 28,16 x5 
following loweſt inf1 Urſe173 3155 57 |®| 13 23 [34 |_|:7426 5523} 
Uppermoſt following in 2.1178 5059 15|yj [120 [34N| [18010 58 47 
Girdle we. (£38 $35 378218 134 w,. [roout's - 
Kump Urſa Major,Aliot, x89 158 10|y| 119133 w| |i90 IO\57 37 
Vindemiatrix, 1, I90 36 |13 8 - - 7 133 N| [I9L F3 [12 35 
Spica mv. $f 196 4\p 21S] 1192 322 $| [197 2319 333 
Midale tail Urſa Major. 196 54\57 3'n\ 1 3132 w| [197 57 (56 31 
End Tail Urſ. Major. |202 54 51 22 N\ | 2/3T | [203 56 (5O FI 
Arcurus, [209 232/21 181] [I 11 [292] [210 34420 49 
Left Sholder of Bootes, | 214 2/49 3/Nj'1 2127 wy 2I5 4139 36 
South Scale =. _ {217 142/14 185 | 2 2327 $ | [218 37414 45 
Nerth Scale 5. 1223 54/7 5o[S| \1211'24 g| [225 16|8 14 
3 Northern Crown. 22926 [28 6|XN 1 5 27 N | [239 3I [27 45 
& Serpents nech,, 231 12/7 46|]N, If [21A | [232 27 [7 25 
Northern of 3. in front [235 3418 38 S| 128 |\I9S& | [237 21/18 57 
Leſt hand Ophincas, (m.\238 25 2 35|$| 123 [18 g |- 239 48[2 55. NE 
Heart m, Antares, 24L 18 25 26 |S ,L32|1I6g | [242 50/25 42 
Right Shold, Hercules, 243 15 (22/27 ly IT F{IFN| [244 20[22 12 
Left knee of Ophincns, 243499 39 $ I 23/158 | [245 12/9 54 
Right kyee of Ophincus, [251 goli5 7 51 050 |[r0g 252 49/15 I7 
Head of Hercules. 254; 6|1455 x\ 1 88. Nl [255 14/14 47 
Left Sholder of Hercules, 254. 40 [25 22 w| 052 |8$ N| [255 3225 14 
Head of Ophincas. 259 5j1256 M| 111|7 N| {26016 1249 
|Right Sholder of Ophincus,|260 56|4 49 N 1135 N'\ [262 gfs 44 
|+ head of the Dragon. |266 5251 37 N O 35.12 1V| [2672751 35 
+ Lyrz. 275 52138 28 wi 1O FOl4 & | (276 42|38 32 
Voſs Eaſtern in Head 7. |28x 3212135 ig 'T3T '8 N' 1283 31:1 27 
Vultares tail. 281 47 1320 | ri3|8 $| [283 011328] 
Iz the Swans Beak., 288 40 2710 W| x Ii|It Ss} [28g 41 27 20 
% inVultare, [29249 7 54 N\ 117138] [294 6 [8 bl 
in the Swans North wing.(293 10 44 12x, © 48 [14 x [293 FS 144 26 
| K 2 Names 
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6 | n Diff-rentia. 1B 
Names of the Stars. | R-Aſc- | Declin | _ | [R.Aſc. Decl. 


H pper hora vp. 
Lower horn Vos 

[n the Swans breaſt, 
Left hazd of WW, 


Swars Tail. 


| 


[289 57 
,299 39 
302 1} 
306 32 


L3 40 'S | 
IF 7.5. 


39 r1,N 
r053'|S, 


| &er 


'R Aſc. 


16 N 
I7 N 
ITS S 


ZOO 22 
301 6 
302 55 


1307 48 
307 49 


306 57143 532 N 
[3 zo N 
'C| 


308 31 
319 58 
320 54 
1Z2T $6 
322 28 


in th: Swans South wing +307 31 
Left Sholder 2, 317 3717 . 5 
x. [n tail vw. 319 28 
In (ephens Girdle, 1320 46 
In Pegaſms mouth, [221 I© 


2. in tail yy. 
Right Sholder of 22. 
Fomahant, »». 
Scheat. Pegaſus. 
- \Marchab, Pegaſus, 

I Mouth of Southern fijh. 
Head of eAndromed, 
* Caſſtopee's chair. 
End of Pegaſus wing.(tail. 
| Northern in the whales 


18 


25 [27N, (32241 
20129 N, [327 39 
25 (31 N 34081 
12|32S | [342 In 
x5 1328 | [34230 
17 {1338S | 
17 34S 
|{L TF'340 | [358 20 
16 34S | \259 30 
18 34S j=__7 


1321 1G 
[326 I9 | 
[333 46 'S 
241 9[25 56 
341 I5]13 F 
344+ 9 
356 59 
5 
359 14{I2 5S\N| 
59 49 fk i I,S | 


| 


N, 
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345 26 
358 16 
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The Vhſe of this Table, 


T he firſt Collumne on the left hand is the names of the Stars, 
The Second Collumne ſhews the degrees and minutes of Right 
eAſcenſion, for the Year 1600, The third the Declination tor 
the fame Year. The fourth ſhews whether the Declination be 
North or S2uth ; N Rands for North, S for South. ;,, The filth 
ſhews the difference in degrees and minutes of Right eAſcen/ron 
of the Stars, between the Years 1600. and 1670, The fixth 
ſhews the Diflcrence cf Declination ; and whether it bg 
Nerth, or South. The leventh ſhews the Right Aſcenjion 
In degrees and minutes, for the Year 1670. The eighth ſhews the 
Declination in degrees and minutes for the fame Year, 

By this Table you may perceive the fixed Stars increaſe in 
Right Aſcenſion, till they come to the YVernal Colure ; from 
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and Geography. : 


wheace the number of their Right Aſcenſion is reckoned : and 
by the Collumae of their Ditterence of Right Aſcenſion, you 
may ſee how much they increale in 70. Years, And if you 
would know bow-much they increaſe for any other number of 
Years, you mult find what proportion they have ro 70, and the 
lame proportion the Difference of the Right Alceaſion of the 
Srar$ Will have $0 the Difference in the Tabie, 


Exampie. 


I would know the Difterence of Right Aſcenſion the Po/e- 
Stay will have in 35, Years. I find in the fifth Collumne the 
Difterence of Right Aſcenſion of the Pole Srar to be 3, degrees 
59+ min, Therefore by the Rule of Proportion, I lay, 1179. 
Years give 3, degrees 59. min, 35. Years ſhall give x, degree 
594, min; and ſo proportionably | for any other numoer of 
Years, 

Though this Rule feryes for finding the Difference of Right 
Aſcenſion of any Star ; Yet it will not ferye for finding the 
Ditference of any Stars Declination, For the Stars on the 
North fide the EquinoRtial between the Hyemnal and Solfticial 
Colures, and on the South fide the Equino&tial berween the 
Solfficial and Hyemnal Colures, increaſe in Declination, But 
the Stars on the South fide the EquinoQtial between the Hyen- 
nal and Solfticial Colures, and on the North fide the Equino- 
ctial berween the So/ſticial and Hyemnal Colures, Decreaſe in 
Declination : as you may yet more plainly ſee by the Globe, if 
you bring 667 deg. of the Meridian to the North fide of the Ho- 
riz.on, and {crew the Quadrant of Alcitude ro 56! deorees in the 
Zemuth, and Declination of the Pole of the Ecliptick.; and bring 
the Hy:mnal Colure to the Meridian ; for fo ſhall the Pole of 
the Eecliptick be joyned with the center of the Quadrant of 
Alcitude, and the Ecliptick, with the Horizon ; and all the 
Circles that the ſeveral degrees on the Quadrant make in a Re- 
volution from Weſt to Eaſt upon the Poles of che Ecliptick, re- 
preſent the great Revolution of every Star that each deorce on 
the Quadrant cuts, -And thus demonltratively will be repreſen. 
ted the progrels of the fixed Stars through every degree of Lon. 

gun, and by conſequence the alteration of their Righe Aſcen- 
oa, and Declination, For, Imagining that degree of the Qua - 
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drant of Altitude to be the Star, which juſt reaches the Star ; 
you may. by turning abour the Quadrant, ſee how Obliquely 
the Star ( or the degree- repreſencing the Star ) cicher moves 
about, or cuts the EquinoQial, and all Circles patallel to the 
Equinoclial ; ard thereby obſerve it ſcmerimes to inclineTn mo+ 
tlon ro, and other times to decline in motion from the Equi- 
necual, Bur how long time it will be ere the Star inclines to, 
or ceclines from the EquiroRtial, you may know by finding 
the diſtance of Lorgitude in degrees it hath from either the 
Solſticial or Hyemnal Colure ; and with reſpeRing the forego. 
ing Rules in its Poſition, you may by the Table m Book x, 
Chap. 3. Sc. 3, ſatifie your ſelf. 


Example. 


The mcſt Northerly Star inthe G:ird/e of Orion doth yet de- 
creaſe in Declination, But I would know how long it ſhall de- 
creaſe , Therefore by the 32. Probleme, 1 find the Longitude 
of that Star to be for the Year 1670. 77, deg. 5x, min. which W 
ſubdued out of 90, (the diſtance of the Sollticial Colure from 
the EquinoQial,) leaves 12. 9, for the diltance of that Star from 
the Solfticial Colure. Therefore by the Table aforeſaid, T find 
what number of Years anſwers to the motion of x2, deg. 9, | 
min- And becauſe I cannot find exaQly the fame number of #7 
degrees and minutes in the 'Table, I take the number neereſt to 
it ; Which is x4, degrees 10. minutes, and that is the motion of +: 
the Ecliptick in 000. Years. Bur becauſe this 14. degrees 10. 


minutes*is 2, degrees x, minute too much, I ſeek 2, degrees, 


I.min.in the Table,and the number of Years againſt it I would 
ſubdu& from the number of Years againſt 14, deg, x0, min. {# 
and the remainder would be the number of Years required: But 7 
2, deg, x. min. I cannot find neither, therefore I muſt take thei 
aumber of degrees and minutes neereſt to it, which is 2, deg. 50. 
min. and that yeelds 200, Years ; which ſubdued out off 
L000. leaves 800, Years. Bur becauſe this is alſo too much by 
the motion of 49. min, Therefore I ſeek for 49. min. in tir 
Table, and fubdu& the number of Years againſt it from 800, 
and the remainder would be the number of Years required, Bui 
49, min. is not in the Table neither, Therefore I take the neeret i 
ro ir, Which is 5x. win, and that yeeids 60. Years ; Which fub-y# 


duQed out of 800. leaves 749-But ihis is likewiſe too n__ 7 


and Geography, | Hz 
; *ke motion of two min. Therefore I ſeek 2. min, in the Table, 
bur cannot find it neerer then 25, and againRt ic I find 3. Years, 
$ which 3. Years 1 ſubduR out of 740, and the Remainder is 
e BE 737. the number in Years required, You may if you pleaſe 
» = for eARaeſs, ſubduR for che * min. 8. Monerhs; ſo have you 


1 WE 736, Years 4, Moneths, for the Time that the moſt Northerly 
o,, #- Star inthe Girdle of Orion will decreaie in Declinacion after che 
os Year 1670.which will be till An,Dom.2 406, ater Which tlme 


he © irwill increaſe in Declination for 12706, Years togerher, till it 
0- WE come to have 47. degrees 8, min, of Declination ; at which 


1 : time it will be inor yery neer the place of che moſt Southerly 
Star of the Southern (rown ;and that Star in its place." 

And thus the Pole Star is now found to increale in Declina- 
Z tion, and willyet this 42x Years : after which time ic wu 4E- 


de- 7 creaſe in Declination. for 12706 Years togerher, till it come to 
de- be within 42. degrees 42, minutes of the Equinotial, ia the 
ud: void fpice now between Draco and Lyra ; at which time 
ich 8” Lyra will be almoſt asneer the Pole, as the Pole Star now is ; 
rom 7 and then the-molt proper to be the Northern Pole Star :. And 


xom Br: the laſt Star in the Stalk of the Doves month will be then very 
find neer the Southern Pole, and therefore moſt fit to be the Sous 
7.9.88 Chern Pole-Star, 


| to E PRoB. XXVIIL 


5 10, Le The Place of the Sun or any Star given, to find the Reght 
rees, BY Dr/conjron, and the Oblique Aſcenſion,and the Oblique 


ould Deften/jon. 

min 7 | 

: Bu Rirg the Place of che.Sunior the Star to the Meridian un- 
ce thee I der the Horizon; and the degree of the Equator that 
g. 508 ” comes to the, Meridian: with -it- is the Degree of Right. 
out ff Delcenfion. h x Es he | 
ch bye bs 

in te H For the Oblique Aſcenſion, 
1 $800 =" 
1 Bu = Bring the. Place of the Sun or the Star'to the Eaſt fide the 
neereſt | orizon, and the degree of the-Equator cut-by the Horizon, is 
h fub-[# the Degree of Oblique Aſcenſion of the Sup or Star. 
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For the Oblique Deſcenſion. 


Bring the Place of che Sun or Star to the Welt fide the Hori. 
zon, acd the degree of the EquinoGtial cut by the Horizen ig 
the Degree of Oblique Deſcenſion, They need no Examples, 


PrRoB. XXIX, 


Any Place on the Terreſtrial Globe being gtven, to find its 
Antipodes, 


Ring the given Place to the Meridian, fo may you (as by 
"% the tilt Pcobleme ) ſee its Longitude and Latitude ; then 
turn about the Globe till x 80. degrees of the Equator paſs 
through the Meridian; and keeping the Globe to this Po- 
fi:ion, number on the Meridian x$0. degrees from the Latitude 
of the given Place : and the point jutt under that degree is the 
eAutipodes, | 
Example. 
{ would find the Antipodes of (#ida Real, an Inland Town 
of the Weſt Indies, Which lies upon the River Paraza, an Arm 
of Rio de la Plata : Therefore I bring Caida Real to the Me- 
ridian, and find ( as by the firſt Probleme) its Latitude 23. 504 
South ; and its Longitude 333, degrees : Then 1 curn abour 
the Glode till x 80. degrees of the Equator paſs through the Me. 
ridian ; and keeping the Globe to that poſition, I number fo 
many degrees North Latitudeas Parara hath South,viz,23,50, 
and juſt under that degree I find Lamoo, a Town lying upon the 
Coaſt of Ching, in the Province of Qwuanci; : Therefore I fay 
Lamoo is juſt the Antipedes of Cnida Real,. 


Another way. 


Bring the given Place to the Nerth or South point of the Mo- 
rizon, and. the point of the Globe denoted by the oppoſite point 
of che Horizon, is the Antipoges of the given Place, | 

| Fn. * 
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- ly under the Center of the Quadrant of Altitude ( as was 
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PkoB, X XX, | | 
To find the Perecij of any given Place, by the Terreſtrial 


Globe. 


Ring your Place to that ſide the Meridian which is in the 
B South notch of the Horizon,. and follow the Parallel of 

that Place on the Globe till you come to that fide the 

Meridian which is in the Northern notch of che Horizon ; 
and thar is the Perecij of your Place. 


Pros. XXXI, , 
To find the Antecij of any given Place,upon theTerreſtrial 


Globe, 


Ring your Place to the Meridian, and find its Latitude by 
the Feit Probleme ; If it have North Latitude, count the 
ſame number of degrees on the Meridian from the Equator 
Southwards ; But it it have South Latitude, count the ſame 
number of degrees from. the Equator Northwards : and the 
point of the Globe direQly under thac number of degrees is the 
Antecij of your Place. 


PROB, XXXI1. 


To find the Longitude and Latitude of the Stars, by the 
Celeſtial Globe. 


He Quadrant of Altitude will reach but 90.degrees,as was 

aid Prob,g. Therefore if the Star you enquire after be on 
the North fide the Ecliptick, you mull elevate the North Pole 
66; degrees above the North (ide the Horizon : If on the South 
ſide the Ecliptick, you mult elevate the Souch Nole 667 degrees 
above the South fide the Horizon : Theo bring the So/fticial 
Colure to the Meridian on the North fide the Hor zon, and 
ſcrew the Quadrant cf altitude to the Zenith, which will be in 
23; degrees from the Pole .of the World : So ſhall the Eclip- 
tick ly in the Horizon\, and the Pole of the Ecliptick alſo 
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ſhewed Prob. 27.) Now tofind the Longitude of any Star, do 
thus Turn the Quuilraic of Altitude about nll the graduated edge 
of ir ly on the Star ; and the degree in the Ecprick, that the 
' Quadrant touches is the Longitude of that Star. 


- Example, for a Star on the North fide the Ecl:pt:ck. 


I would know the Longitude of farchab, a bright Star in. 
the wing of Pegaſus : I find iton the North fide the Ecliptick, 
Therefore 1 clevare the North Pole, and placing 3 on the 
North fide the Meridian, T (crew/the Quadrant of Altitude to the 
Zenith , as aforeſaid : Then laying the edge of the Quadrant 
of Altitude upon that Star, I find thar the end of it reaches in 
the Ecliptick, to X 18. 56, Therefore I ſay, the Longitude of 
Marchab is 4. 18. 56. ; 8 6 


For the Latitude of a Star. 


The Degree of the Quadrant of Altitude that touches the 
Star is the Latitude of the Star. 


Example. 


, The Globe and Quadrant poſited as before, I find x9. deg, 
26. min. ( accounted upwards on the Quadrant) to totich 
Marchab aforeſaid : Therefore I ſay,the Latitude of Marchab 
is 19. deg. 26. min, _ 

And thus by elevating the South Pole and placing the Globe jt 
and Quadrant of Altitude as aforeſaid, I ſhall find Canicula 
haye 15. degrees 57- min, South Latitude,and 2x. degr. x8. 
mia in $,Longitude, | X 


PrRoOB. XX XIIL. 


To find the Diftance between any two Places, onthe Ter- 
reſtrial Globe. 


1] T His may be performed either with the Quadrant of Al- 
titude, or With a pair of Compaſſes : with the Qua- I 
drant of AJti yde, thv«:Lay the lower erd thereof to one I 

Place, and fee what degree reaches the other Place, = 
that! 
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Example. 


I would know the diſtance between London and the moſt . 
Eafterly point wy png: the lower end of the Qyadrant 
of Altitude to Famaica,. and extending the other end towards 
Lendov, 1 find 68%,deg.comprehended berween them: Therefore 
I fay 687 is the number of degrees comprehended berween Lon- 
don and Jamaica, _ 

If you would find the Diftance between them with your 
Compaſles, you muſt pitch one foot of your Compaliles 1n the 
Eaſt point of Jamaica, and open your Compaſſes till che other - 
foot reach London ; and keeping your Compaſits at that Di- 


ſtance .apply the feet to the EquinoQtial line, and you wil find 6 87. */ 7 


degree- comprehended berween them : as before. 
If you multiply 68}, by 60, is it gives 4.110, Engl miles. 
If you multiply it by 20, it gives 13 70, Forks Leagues, 
If you multiply it by x 7}, it gives 1199. Spaniſh Leagues, 
If you multiply it by 15, it gives 105 4 Dutch Leagues. 


PrRoOB, XXXIV, 
To find by the Terreſtrial Globe upon what point of the 


Compaſs any two Places are ſcituate one from another. 


Ind the two Places on the Terreſtrial Globe, and ſee what 
Rumb paſſes through them, for that 1s the point of the 
Compals they bear upon, 


Example... .- : 
Briffol and Permndas are the Places:T examine. what Rhumb 
paſſes through them doch: and becauſe I find no Rhumb to paſs 
imm*diately-through chem both, Therefore I take thar Riumb 
which runs molt Parallel to both the Places; ” whichin this 
Example” is the tenth Rhumb counted from.che Nort towards 


8 , *Þ< left hand, and is called as you may ice by this following 
| | L 2 | 
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" And when any Star Sets when the Sun Riſes, it 


"IF | te 6ny Star Riſes with the Sun, itis ſaid to Riſ 
| =  Cofmricaly, 


wh is fa d to, Ser ( ofmiically,s = 
"M0 figd thele, Revtifie the Globe to the Latitude of 
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Place, and bring-the Place of the Sun to the Eaſt fide the Ho- 

' Tiz.on; and the Stars then cut by the Eaſtern Semi-Circle of che 
Horiz on, Riſe C.ſm:ically ; and thoſe Stars cur by the Weltern 
Scmi-Circle ofthe Horizon, Set Coſmically. 


Example. 


Novemb, 9. 1 would know what Stars Riſe and Set Coſmi- 
cally. here at Lordow, The Suns Place found,as by the third | 
P:obieme.is 1 27. Therefore 1 brirg m -27. to the Ealt fide the 
Horizon, ard in che Eaſtern Semi-Circle 1 find Rifirg with the 
Sun the right Wing of Cygnxs, the Star in the end of A- 

wila's rail, Sypentor:/ ug and Centaurus :; Therefore thele Con- 

IÞciors are taid to rite (oſmrcally., In the Weltern Semi-Circle 

of the Horizon I find Setting Andromeda, the 7 riangle, T an- 

74, Orion, C ants Major, aid Argo Navis ; Therefore 1 fay, 
_ theſe Confiellations Ser Coſmicall. | 


"Panoz XXEvr ! ? 


To fyrd by the Celeſtial Globe the Acronical Riſing and 
Setting of the Stars. | 


He Stars chat Riſe when the Sun Sets, are faid to Riſe A4- 
cronically. And, | 
T he Stars that Set with the Sun, are faid to Set Acronically, 
To find theſe, ReQifie the Globe to the Laticude of your 
Place, and bring the ,Place.of the Sun to the Welt fide the Hori- 
zon ; and the Stars then cut by the Eaftern Semi-Circle of the 
Horizon, Riſe Acronically And thoſe Scars cut by the Weſtern 
Semi-Circle of the Horizon, Set Acronically, 


Example. 
November 9g. T would ktiow what Stars Rife and Set Acro- 


»ically here at London,” The Suns Place as:before; is m 27. 
Therefore 1 bring + 27, to the Welt fide the Horizon; and in 


the Eaftern-Semi-Circle I find Rifing the Somrbern Fijh, Foma= 


hant, Ceins, Taurns, Auriga, and the Feather in Caſtor's Cap. 
Therefore theſe Conſtellations are faid to Rite Acromeally. In 
| L 3 the 
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| th ; Wellern Semi-Citcle'of the Horizon T find Serting rhe Lyee 
tail, Virgo, Scorpio, and Sapittarim, Therefore I'ſay, theſe Com 
ſte}lations See Acronically, Mato Fort ug, ; 


- 


PrRoB. XXXVII. 


To find by the Celeſtial Globe the. Heliacal Rifing, and 
Setting of.the Stars. | | 


\ \V; Hen a Star formerly. in the Suns Beams gets out of the 
Suns Beams, itis ſaid to Riſe: Heliacatlly. And, 
When a Star formerly out of the Suns Beams, gets into the 
Suns Beams, it is ſaid to ſer Heliacally. | Y 
A Star is faid to be in the Suns Beams, when ic is made in- 
conſpicuous by neal of its theerneſs to the Suns Light. The 
Bigger Stars are diſcernable more neer the Suns Light, then 
the Leſſer are : For, Stars of the firſt Magnitude may ( accor- 
ding to the received Rules of ancient Authors) be ſeen when the 
Sun is bur-12, degrees below the Horizon but Stars of Second 
Magnitude cannot be ſeen unleſs the Sun be x3. degrees helow 
the Horizon - Stars of the third Magnitude require che Sun to 
be 14:' degrees below the Horizon, ere they can be ſeen; of the 
fourth Magci ude| 15. degrees. of the fif —_— 16,4 
grees of the fixth Magricude 17. degrees ; the Nebulous ones i 
18. degrees. Yet this Rule is not fo certain but that either Wt 
clear or cloudy weather may alter it. Read'more of this ſubjeR 
in M* Palmer on the Planſphear, Book 4. Chap,'26o. + >. 
Now to find the Time that any Star ſhall Riſe Helizeally.Do 
thus ReGifie the Globe and Quadrant cf Altitude ro your 
Licitude, T hen brine the given Star to the Eaft fide the-Horizon, 
and turn the Quadrant of Altitude into the Welt (ide. and ſee 
Whar degree of the Ecliptick is elevated ſo many degrees above 
the -Horizoo as the Magnicude ofthe Sear you enqure after re- 
quires,according to-the foregoing Rules; for the oppofire degree 
of the Erlip-ick.ts the: degree the $n1 ſhall be in when thar Stat 
Rifes Helacally, Having the degree of the Erliprick the Sun is 
in, you may find the Pay of che Mogeth, by the 4th Pro: 
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| _ Example: 

I would know when Cor Leon ſhall Riſe Hel/racally here 
at London : Therefore I ReQifie the Globe and Quadrant of 
Altitude for London, and bring Cox Leons to the Eaftfide the 
Horizon, and tura the Quadrant of Altitude into' the Welt ; 
and becauſe Cor Leon is a Star of the fult Magnitude,therefore 
I ſee what degree of the Ecliprick is elevated in the Weſt fide 
the Horizon 12, degrees on the Quadrant of Akicude,and find 
X 9.deg.Now the degree of the Ecliprick, oppolite to 3 9. is ne 
v9. Therefore I fay,when the Sun comes to np 9, degrees (which 
by the -4th Probleme I find is Aga, 2 3. ) Cor Leonis ſhall 
Rife Heliacally, 


Forthe Heltacal Setting. 
The Globe, &c. ReQified, as before : -Bring the Star to the 


Weſt fidevhe Horizon, Then ſee whar degree of the Ecliprick. is 

; elevated on the Quadrant of Alticude1o many degrees'as the 
& Stars Magnitude requires;for when the Sun comes to the opps- 
& fite degree of the Eclzprick that Star ſhall ſer Heliacally. - 


. Example. 
I woultl know wheh -Belarv 2 Star in the Beam of the Scales, 


ſi will Set Heliacally here at Zavdon, The Globe and Qua- 
= drant ReRiified, I bring Bilanx to the Weſtſide the Horiz on, 
& and turn the Quadrant of Altitude into.the Ealt ; Then I exa- 


mine what degree of the Ec/iptick.is elevated x 3. degrees of the 


| Quadrant of Alticude ( becauſe Bilanx. is a Star of the ſecond 


Magnitude) and find x 4}. oppofite to & 47. is m 45. Therefore 
I ſay, When the Sun comes to m 45. (Which by Probleme 4. 


wiltbe Oftober 18) Bilanx ſhall ſet Heliacatiy, 


Pxon. XXXVAI 


To find the Diurnal and Nofurnal Arch of the Sun, or 
Stars, in any given Latitude, 


He Semi-Diurnal Arch is the number of degrees of the F- 
quator that paſſes through rac Mcridian whiles the Sun or 
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any Star is aſcending above the Ealt fide the Horizon to the Me. 
ridian, To know the rumber of degrees ic contains, ReQtifie thy | 
Globe to the 'given Latitude, and bring the Place of the Sun or 
Star to the Eatt fide the'Horizon, and notre what number of de. 
orees. of the EquinoCtial is then cur by the Meridian + Then te. 
move the : Place of the. Sun. or. Star to the:Meridian, and ſee 


_ again what number. of degrees 'of the EquinoCtial is they 


cur by the Mecidinn, and ſubtract the former - from the 
latter, and the remainder ſhall be the number of degrees of the 
Sun or Stars Semi- Diurnal Arch. But Note; If che EquinoRul 
point * paſs through the Meridian while, the ' Sun . or Stx 
is 'turned trom the Eaſt fide: the Horizon to:the Meridian ; then 
you mult ſubfiraQ che number of degrees of the EquinoQul 
cut by the Meridian when the Sua or Star is at the Eaſt fide th 
Horizon from 360. degrees, and to the remainder ad the nunW 
ber of degrecs of rhe EquinoRtial that comes to the Meridia 
with the Place of| the Sun or Star,and the Sum of them boths# 
the number of degrees of the Sun or Scars Semi-diurnal Arch 
which being doubled is the number of degrees of the whole Di 
urnal Arch - and which being ſubſiracted from 360, give 


the NoRurnal Arch. | 
Example, of the Sun. 


Having ReQified the Globe, I would May 10. know th 
Diurnal Arch of the Sun : His Place found by' Prob, 3. is 
29." Therefore I bring > 29. to the Faſt ſide the Horizon, and 
find then at the Meridian 299. degrees 30. min, of the Equi 
noQial ; then I turn the Place of the Sun to the Meridian, and 
fi.d 56, deg, 30. min, of the EquinoQial'come. to the Meridia! 
with ic. Here the EquinoQtial point 1 paſſes through the Mt 
ridian while the Sun moyes berween the Horizon and the Meri 
dian ; Therefore as aforeſaid, I ſubſtra& the firſt number _« 
degreesand minutes viz. 299, deg. 30.min, from 360, degret 
and there remains 60.-degr, 30, min, for che number of degres 
and minutes contained between the degree of the EquinoRtialit 
the Meridian and the Equino@tial pointy ; and to this 60. dey 
30. win, I ad the ſecond number of degrees and minutes. 91z 
56. deg. 30. min. the number of degrees and minutes berwee! 


the poiar 17 and the deg. of the EquinoGtial at the Meridian. and 


they make together 117. degrees, for the Suns Semi .divrnl 
Arch: 


ns” AO ER 
Arch; By doubling of which, you have 234. degrees, for the | 
Syns. Diurcal Arch ; Aad by. ſubliraQing-23 4. ( the Diurnal 
Arch) from 360, you have x26. degrees, for the Suns NoQur- 


nal Arch, © 


Example, for a Star. 


I take Sirins, a bright Star in the Grear Dogs month. The 
Globe reQiified,as before;l bring Sirizes ro the Eaſt ſide the Hori» 
zon, and find then 29. degrees 3o minutes of the EquinoGtial at 
the Meridian, then-I turn S:r:i4s to the Meridian: and find. 97. 
degrees ;8 minutes of the *EquinoRtial ' come to the Meridian 

vith ic: Therefore I ſubliract the firſt number viz, 29,degrees 
30. minutes; from the ſecond, 7. 38, and the remains is 68. de- 
Worees 8 minures, for the Semi-diurnal Arch of Srir-ms, _ 


” His NoQumal Arch you. may, find as before. 
_ PrxoB, XXXIX. 


To find the Azimuth and Almicantar of any Star. 


= His Probleme is like the 22, and 23.Problemes, which 

. ſhew the finding the Azimath and Almicantar of 

the. Sun ; only, whereas there you wete direfted to 

=: bring the degree of the Sun to the Quadrant of Alti- 

ude, you muſt now bring the Star propoſed to che Quadrane of 
\ lticude ; and by the DixeQions in thoſe Problemes the refolu- 
tion Will be fourd, 6 | | . 

'PRoB. XL. 


To find the Hout of the Night, by obſerving two known 
-- Stars in one Azinuth; or Algucantar..,. : | 


Qialn R Ectifie the Globe Quadrant and Hour Index. Then find 


5, deg, the two known Stars on the Globe ; and if the two 
. Vit Stars be in one Azimuth, turn about the Globe and 
rweet | + Quadrantof Alticude till you can fir the two Stars to !y 
n, and WF under the graduated edge of che Qu adrat of Alcirude : fo ſhall 
inrnal rhe Index of che Hour-Cuccle p- int at th. Hour of the Night. If 
\ ch ' M - the 
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the two Stars be in one Almicartar, Turn the Globe forward 
or backward till the two Stars come to fuch a Poſition thar by 
moving the Quadrant of Altitude, the ſame degree on it will 
on both the Stars; ſo ſhall the Index of the -Honr-Circle poixe 
at the Hour of the Night, : 


PROB. X LI. | 


The Hour grven that an S tar in Heaven comes to the Me 
ridian, to know thereby the Place of the Sun, and 7 con 
ſequence the Day of the Moneth, though it were loſt. | 


Ring the Star propoſed'to the Meridian, and turn the In 
dex of the Hour-Circle to the Hour given, Then turn + 
bout the Globe till the Index point at the Hour of 12, 
for Noon ; and the Place of the Sun in the Echprich 


hall be cut by the Meridian, 


Example. 


March 7. at 1x, aclock at Night the Pointers come ro the 
Meridian of Londen. Therefore I place the Pointers onthe Ce WE 
leftial Globe under the Meridian, and turn the Index of the 
Hour-Ciccle to. x x. paſt Noon,afrerwards I turn back the Gloke 
till che Indexpoint cox 2. at Noon ; Then looking in the Ecl 
tick, I find the Meridian cuts it in « 26. 45. minutes; Therefore 
I ſay, when the Pointers come to the Meridian. ar 11. a clock # 
Night, the Place of the Sun is 4 26- 45. Having thus the Platt 
of the Sun, I may find the Day. of the Moneth by the fourt 


Probleme ; and ſo either know the Day-that the Pointers come 


to the Meridian at 11. a clock at Night, or at any other Hour 
iven, 

The Day of the Moneth might alſo be found by the Declins 
tion and the Quarter of the Ecliptick the Sun is 1n, given - Fort 3 
the Meridian will cut the degree of the Suns Place in the Ecliy- 
Fick in the Parallel of Declination : So that having reſpeR to the 
Quarter of the Eclsprick,you'le find the Suns Place ; and having 
Ge mo Place, you may as aforeſaid find the Day of the 

oneth, | | 
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Pros. XLIL 


| The Day of the Moneth given, to find in the Circle of Let 


terson the Plain of the Horizon, the Day of the IVeek. 


He ſeven Daies of the Week were by the Idolatry of the 
f ancient Roman Heatheniſh Times Dedicated to the Ho- 
aour of ſeyen of their Gods, Which we call Planers. The firſt 
is the moſt eminent,and therefore doubtleſs by them ſet in the fictt 
Place, called Dia Soles, or the Suns Day : The fecond Dia Lu- 
»4, the Moons Day : The thicd Dia Martes, the Day of Mars: 
by us called Tweſday : The fourth Dia CAMercerins, Mercarics 
Day: by us called Wedreſday ; from oder, an Idol the Saxons 
Worſhipt, to whoſe Honour they Dedicated chat Day, and is by 
all thoſ Germain Nations till called wWodenſdagh : The fifth 
Dia Jovi, Fnpiter or Foves Day : which doubtleſs the Saxons 
(from whom probably we receive it) called Doxder-dagh, be: 
cauſe Jupiter is the God of Thunder; and we eicher by corrup- 
tion or Gr ſhortneſs, or both, call it Thurſday : The Gerh Dia 
Veners, the Day of Venw : but the Saxons transferring her 
Honour to another of their Goddefles named Fria,called ic Fre- 
dagh : and we from them call ic Fryday : The ſeventh is” Dis 
Saturnis, Sarurns Day, 

The ſame Day of the Moneth in other Years happens not on 
the ſame Day of the Week, therefore the Domunical Letter for 
one Year is not the ſame it is the next - Now becauſe you can- 
fot come tothe knowledge of the Day of the Week unleſs you 
firſt know the Sundaies Lerter,therefore have I in Prob, _— 
red aTable of M* Palmers,by which you may find the'Domini- 
cal or Sundaies Letter for ever; and haviag the Dominical Letter 
you may in the Circle of Letters on the Horizon find it neer the 
day of chat Moneth,and count that for Sunday, the next undet ir 
for Monday, the next under that for Tweſday, and fo in order, 
full you come co the Day of the Moneth. | 


Example. 


I would know what Day of the Week Jane 1. Anno 1658. 
Ol4 Style,falls on ; 1 tind by the Table aforeſaid the Dominical 
| M 2 Lerner 
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Leneris CG, then T Took in the Calender of Old Style for Jane x. 

and aoainlt it I find Letter E, which becaufe ic is the ſecond Let- 

ter inorder from C, therefore ir is the ſecond Day in order from 

Sunday, which's T neſdays ET. | 
ProOB. X LIIT. 


The Azimuth of any Star given, to fmd its Hour in any 
groen Latitude . 


He Hour of a Star is.the.number of Hours that: 2 Stas- is 
diſtant from the Meridian, To find which, ReQifie the 


Globe and Quadrant of _—_— and wn Star propoſed 


to the Meridian, and the 


adex of the Hour-Citcle to x2. Then 
place the lower end of the Quadrant of Altitude to the given A- 
zimuth in the Horizon, and turn.the Globe till the Star come ta 
the graduated edge of the Quadrant of Altitude ; fo ſhall the 
Icdex of the Hour-Circle point at the Hour of the Star.Only this 
caution you mult take; If the Star were turned from the Metis 
dian towards che Eaſtern fide of the Horizon, you mult ſubſira& 
the number of Hours the| Index points at from 12. and the re+ 
mainder ſhall be che Hour of the Star. But if the Star were turn- Þ 
ed from the Meridian towards the Weſtſide. the. Horizon, the 
Hour the Index poiats at is (without more adoe)the Hour of the 
Star, 


PrxoB. XLIV. 


How you may learnt o know all the Stars mm Heaven, by the 
Ccocleſtial Globe, - 


E&ifie the Globe, Quadrant, Hour-Index and Horizon; 
R as by Prob. 2, Then turn about the Slobe ill che In- 
dex of the Hour- Circle point at the Hour of the Night. 

on the Hour-Circle, Then if every Star on the Globe. had a 
hole in the midft, and your Ey were placed in the Center of the 
Globe ; you might by keeping your Ey in the Center and look- 
ing throughany Star on the Globe ſee its Match in Heaven : chat 
is; the ſame Star in Heaven which that Star on the Globe repre- 
ſents: for from the Center of the Globe there proceeds a Rraight - 


line 
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line rhrough.che Star 6n the Globe, even cq the tame Star inHied- 
yen,', Therefors: thoſe Stars chat are ja - the Zemirhitin Heaven, 
will then be ja the Zenith;on the. Globe'z; thoſe that are in the 
Eaſt in Heayen; will be in the;Eaſt on che Globe; thoſe in the 
Weſt in Heayen, in/the, Welt go; the Globe;z and thoſe: Stars 
that are 1n any Altitade in Heayen, 'will at the : ſame time: have 
the ſame Altizude on the Globe:; So that if you fee any, Star- in 
Heayen whoſe Name you deſire to know, you need but obſerve 


its Azimmhb and Altitude, and in the ſame 4zimmrh- and Alti- 


tude on the-Globe, you-may find the fame Star - andif ic be an 
erpincat Star, you Will fiad-its-Name adjoyned to it; 7 +» 


7 Example: 


December 10.Aat half an hour paſt 9. a clock at Night, here at 
London,] ſee two bright Stars at a pretty diſtance one from ano- 
ther.in the South ; 1. defire to know the Names of them; There- 
fore, having the Globe reRified tothe: Lacirude of London, and 
the.Quadrant of Alcitude; ſcrewed to the Zenith,the Hour-Index 
2Mo Rectified, and che Horizon poſited Horizoncally, as by Prob. 
2, I'obſerve the Altitude of chaſe Stars in- Heaven, (cither with a 
Quadrant, A firolabe,,Croſs-Raff,, or the Globe ir ſelf, as hath 
been ſhewed Prob. 13, 16.). to-be, the one 78. degrees, the 0- 
ther 42; degrees aboye the Horizen. Therefore having their 
Altigudes, 1 counc the ſame number of degrees. as for the Fa 78. 
upon-the Quadrant of Altitude upwards, and turn. it: into. the 
South, under the Meridian, and fyge whar'Srar is under 78:..de- 

rees, for that is the ſame Stax o0n' the; Globe which 1 faw. in 
cayen,, Now athe firſt examination of the Globe you may 
ſee that that Star is placed in the Ey of that Afteriſme which -is 
called Capur Meduſa, and indeed, that being the only Star of 
Nigte in that Conftellation, bears-the:Name'otthe: whole | Con- 
ſtellation, The other Stars > bout it you-may-eafily k10w by theif 
Scituation. As, Seeing two little-Stars tothe Wettwards.'of \that 
Star in Heaven, you way ſee on the Globe chat the hithermoſt is 
in the other Ey of Capur Meduſa, and the furchermoſt'in the 
Hair or Snakes of the ſame Aſteriſme, Looking a little to the 
Southwards of thoſe Stars in Heaven,you may lee ewo other ſmaÞ 
Stars a litcle below thoſe in.cthe Eyes ; Pberefore:ro know thoſe 
alſo, you may look' on the Globe, and ſee that there is: one on the 
| M 3 Noſe 
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Naſe;: and another Starre' in the 'Cheek,- of (apst Meduſa 

In like manner forthe ſecond Star iri'the Meridian, which is 
42 degrees above: the Horizon :- If you move the Quadrant of 
Ahtiude (as before) to the South or Meridian, and count 42 de- 
grees upon the Quadrant ot Altirude, you'will find a'Star of the 
ſecond Magnitude in the Aouth of the Whale : Therefore you 
may [a yy chat Star in Heaven is in the Afowth-of the Whale : and 
becavle cloſe to it on the Globe is written Merkar, Thetefore 
you may know the name of that Star in Heaven is Menkax. 

In the South Eaſt and by South 56 degrees aboye the Hori- 
zcn,1 leea very bright Star in Heaven ; therefore I bring the 
Quadrant of Altitude to the South Eaſt and by South point in 
the Horizon, and find under 5 6 degrees of the Quadrant of Alti- 
rude a great Star, ro Which is -refixed the name Occulus T au- 
rs ; Therefore I ſay, the name of that Star in Heaven is Oc- 
culns Taurus,  - = | | 

In the: South Eaſt in Heaven you may ſee'three bright Stars ly 
direQly in 'a ftraight line! from one another, the middlemoſt 
whereof is 25, degrees or thereabouts aboye the Horizon, there- 
fore bring the Quadrant of Altitude to the South Eaſt point of the 
Horizon, and about 25 degreesabove the Horizon you will - ſee 
the ſame great Srars on the Globe,in the Girdle of Orion:There- 
fore thoſe Stars are called Orions Girdle. 

At the ſame time South Eaſt and by Eaſt you have about 16 
degrees aboye the Horizon the brighteſt Star in Heaven, called 
Serizg, in the Month of the Great Dog , Canicula a bright Star 
in the L:u/e Dog Eaſt and by South, about 25 degrees above 
the Horizon: (or Leons juſt Riſing Ealt North Eaſt : you have 
alſo at the ſame ctime on the Eaſt fide the Horizon, the Twins, 
Auriga, the Great Bear ; and divers other Stars, eminent boch 
for cheir ſplendor and Magnitude, 

In the Welt fide the Horizon you have South Weſt and by 
'Weſt about 4 degrees aboye the Horizona bright Star in the 
Right Leg of Aquarius; andall along to the Southwards in 
Ceru the Whale, you have other eminent bright Stars : More 
upwards towards the Zerirh you have a bright Star in the Line 
of the two Fiſhes : Higher yet, you have the firſt Star in yp, an 
eminent Star, becauſe s frtt in all Catalogues that we have 
cognizance of ; and therefore probably in the EquinoQtial Colure 
when the Stars were firft reduced into Conſtellations : yer more 
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neer the Zennth you have, a bright Stax in the Left Leg of Am 
dromeda : From thence towards the North, you find other 'yery 
eminent bright Stars in Caſſiopes, Cephers, Krſa Minor, jn the 
Tail whereof is the Pole Star : and Draco: Hecyles : where 
you turn back, to Lyra, Cygnus, Pegaſms, the. Dolphin, &c- all 
which; or any. other, you may eaſily know by their Alticude a- 
boye the Horizon, andthe point of the Compals they bear upon. 
Thus knowing ſome of the moſ} eminent Fixed Stars, you'may 
by the Figure of the reſt come to the. knowledge of them alſo. 
For Example,Looking towards the North North Eaft mi Heaven, 
you may ſee ſeven bright Stars conſtiured in this Figure ; There- 
fore Jooking towards-the ſame Quarter on, ' k, | © 
the Globe, you may (without taking their Bay 
Altitude) ſee the ſame Stars lying in the # _. _ Ms vi 
fame Figure in the hinder parts of the 
Great Bear ; from whence you may con- mo 
clude, that thoſe Stars in Heaven are {citu- * 
ate-.in the hinder parts. of the. Aſteriſme * 
called Urſa Major, bel ES 
Yer nevertheleſs you may ſee ſome Stars of Note in 
Heayen, which you ſhall. not find on the Globe, and thoſe 
in. or neer. about the Ecliptick : They are called P/aners, 
and cannot be placed on the Globe, unleſs it be for a particular 
Time, with Black Lead,or ſome ſuch thirg that may be rubbed 
out again : Becauſe they having a continual morion.alwaies alcer 
their Places, Of thoſe there are five in number, beſides the 
S#n and Moon, which are alſo Planets, though they ſhew not 
like Stars. : Theſe five are called Sarurn, Jupiter, Mars, Venus, 
Hercary;yet Mecury is very rarely ſeen: becauſe he never Rifog 
above an Hour before the Sun,.or Setting above a . Hour ' after, 
for the molt part hath his. light ſo oyerſprea.) with the dazelling 
Beams of the glittering Sun, that ſometimes when he is ſeen he 
ſeems rather to be a Mote in the Suns Beams,' thena Body en- 
dowed wich ſo much brightneſs as Stars and Planets ſecm to be; 
Now there are-divers waies-(by ſome of which: you may at 
all rimes) know thoſe Planets from the Fixed Stars: as tirſt, 
Their not twinkling, for therein they difter from fixed Scars ; be- 
cauſe they mol{ commonly do twinkle, but Planets never; unleſs 
it be 3 Mars ; and yet he twinkles bur very ſeldom neither. 
Secondly, They appear of a confiderable' Magnirude, F YL 
ome- 
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' ſometimes rs, orcarer ly far rhen a Star of - the firli Magni- 


tude; and? 'many ties big then he,” They are both glitter- 
ing Stars, of 4brighrSilyer colhure:but'2 moſt radient, eſpecially 
when ſhe is in her - Perigeom. & appears likea Star of the ſecond? 
Magniude.; and is of a Copperiſh colloure. H ſhewes like 'z 
Star of the third Magnitude, apd is of a Leaden' Collour; and'he' 
(of alll the gathers, erorerkegt to be known from a fixed Star,” 
partly becauſe of his Yeriny, and partly becauſe of the flowneſy: 
of his motion, 'Þ is very ſeldom feen (as aforefaid) unleſs it be in 
a Morning when he Riſes before the Sun, or in an Evening when 
he Sets after the Sun : He is of a Pale Whitiſh Collour, 'like 
Quick-filyer, and appears like a Star of the third Magnictde, He' 
may be known by the Company he keeps, for fic is never above 
: BN Loh} WO Tp ICC 13 
Thirdly, Fhe Planecs may be known from fixed Scars.by their 
Azimuths andAſtitudes obſeryed-(as hath'beentaught before)for 
if when you have taken the Azimuth and Ahitude of the'Srar. in 
Heaven you doubt to be & Planet, aad you'find not on the Globe 
in the ſame Azimuth and Altitude a'Star appearing to be* of the 
ſame Mpgnitude chat that in Heaven appears to be, you 'may' | 


_ conclude that that in Heaven |,is a Planer, Yet OY 


it. may happen that a Planet may be in the lame degree'6 

Longitudg and Latitude in; rhe Zodiack- that ſome eminent 
fixed Star is inzas 1n the degree and minute of Longitude and La. 
ticude that Cor Leonzs, ot the| Bulls Ey, or Srotprons heart is in, 
and ſo may eclipſe that Star, by being placed between us and it : 
Bur chat happens very ſeldom and rarely; bur if you doubr it. you 
may apply your ſelf. to ſome other of the precedent, and- ſubſe- 
quent- es here ; t:down for knowing Planets from fixed Stars, 


" The fourth way 1s by ſhifting their Places ; for the Planets 


having a continual motion, continually alter their Places .' as 


F moves aÞout half a degree ina day: Q a whole degree; 
bur.., and H move very ſlowly ; . not moving above 5. mis. 
nutes, and þ ſeldom. aboye 2. minutes. Yet by their motions alore 
the Planers may. be-known to be Planets, if you will preciſely, 0b- 
ſerve:their diſtance from any known fixed Star 1 or near the E- 
cliptick.as on this Night,and the next Night after obſerve whether 
they recain the ſame diſtance they had the Night before; which if 
they do, then are they fixed Stars ;. bur if they do nor, then are 
they Plagets: yer Pry ras is to be-given you in this Rule allo, 
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Thar the Planers ſomerimes are faid to be Stationtiry, as not al. 
tering x. minute in Place, forwards, or backwards in 6. or , 


daies together. Therefore, if you find cauſe to doubr whether 


our Star be a Planer, or a fixed Star, you may for. the -help of 
your underitanding confer with ſome of the former Rules, unleſs 
you are willing to wait 8 or 9 daies longer,and ſo by obſeryation 
6f its motion reſolve your ſelf, Or, Fu 

Fifthly, you may apply -your ſelf ro an Ephemers for that 

Year,and ſee if on that day you find any Planer in the degree and 
minute of the Zodiack you fee the Star you queſtion in Heaven ; 
and if there be no Planer in that degree of the Zodiack, you may 
conclude it is no Planet, but a fixed Star. 
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How to hang the Terreſtrial Globe inuch a poſition that by 
the Suns ſhining upon it you may with great delight at 
once behold the demonſtration of many Principles im A- 
ſtronomy, and Geography. | 


Ake the Terreſtrial Ball out of the Horizon, and faſten a 
| thred en the Brazen Meridian to the degree of the La- 
ticude of your Place, by this thred hang the Globe in 
- a place where the Suns Beams may have a free accels 
to it ; Then dire& the Poles of the Globe to their proper Poles 
in Heaven, the North Pole -to the North,and the South Pole to 
the South; and with a thred faſtned to either Pole, brace the 
Globe, ſo, that it do nor turn from his poſition : then bring 
our Habitation to the Meridian ; ſo ſhall your Terreſtrial 
Globe be ReQified to correſpond in all reſpeRs with the Earth 
it ſelf ; even as in Prob. 44. the Celeflial Globe doth ; the 
Poles of the Globe, to the Poles of the World ;, the Meridian of 
the Globe, to the Meridian of the World'; 'and the ſeveral Regi- 
9ns on the Globe made Correſporident'to the ſame Regions '6n 
the Earth': So thar with great delight'you may behold,  * 

1. How the counterteit Earth (like the true oce) will; have 
one Hemiſphear Sur. ſhine light, and the other ſhadowed, ard as 
it were dark, By the ſhining Hemiſpbear you may iſee that it is 
Day in all Places that are ſcituate underit, for on them the Sun 
doth ſhine; and that it is Night at the! fame time in thoſe Places 

tnat 
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that are ſiruate 1n the ſhadowed Hemilphear ; for on them the 
Sun.doth not ſhine; arid therefore they remain in darkneſs, 

2. If in the mriddle.of the knhghined ves my you ſet a 
$pherick Gnomon Perpendicularly,it will projet no ſhadow,bue 
ſhews chat che Sun is juſt in the Zenith of chat Place ; that is,di- 
xe&ly over the heads of the Tahabirants of chat Place : and the 
poinc that the Spherick Gnomon ſtands on, being removed tg 
the Meridian, (hews the Declinarion. of the Sun on the Meridiag 
for that Day. | 

3. If you draw a Meridian line from one Pole to the other, i 
all Places under that line, it is Noon - in thoſe Places ſcituate ro 7 
the Weft, it is Mornirg ; for with them the Sun is Eaſt : and ia = 
thoſe Places ſcituare to the Eaſt, it is Evening; for with them the Þ 
Sun is Welt. | | 7 

| 4: Note tbe degree of the Equator where the enlightned Hee 
miſphear is parred trom! the ſhadowed ; for the number of de- E 
orees ot the Equator intercepred between that degree and the 
Meridian of any Place,converted into Hours (by accounting for © 
every 15. degrees 1,Hour) ſhews,if the Sun be Eaſtwards of tha 
Place, how long it will be ere the Sun Riſes, Sets, or comes to 
the Meridian of that Place : or if the Sun be Weſtward of that 
Place, how long it is fince the Sun Roſe, or Set, or was at the 
Meridian of thac Place. 

5. The Inhabitants of all Places between the enlighcned and #7 
ſhadowed Hemiſphear, behyld the Sun in the Horizon : Thoſe #7 
Welſtwards of the Meridian Semi- Circle drawn through the mid. & 
dle of the enlightned Hemiſphear behold the Sun Riſing 2 Thok 
in the Eaſt, fee it Setting. | n 

6, So many degrees as the Sun reaches beyond either the © 
N orth or South Pole, fo many degrees is the Declination of the 
Sun, cicher Northwards or Southwards : and in all thoſe Places 
comprehended in a Circle deſcribed at the termination ' of the 
Sun-ſhine, about that Pole ,it is alwaies Day,till the Sun decreaſe 
in-Declination : for the Sun goes not below their Horizon : as 
you may ſee by turning the Globe avout upon its Axis: and 8s 
the oppoſite Pole, at che ſame diſtance, the Sun-ſhine nor reach» 
ing tbither, it will bealwaies Night, till che Sun decreaſc in 
Declination : -becauſe the Sun Rites not above their Horizon. 

>.” If you let the Globe|haog ſteddy, you may tee on the Eaft 
fide ofithe Globe, in what Places iterows Night ; and on the 
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Weſt fide the Globe how by little and little che Sua encreaches 
upon it ; and therefore there makes it Day. 
$8, It you make of Paper or Parchmenr a narrow Girdle, to 
begire the Globe juſt in the EquinoRtial, and divide it into 24. e- 
qual parts, to repreſent the 24, hours of Day and Night, and 
mark itin order with 1, II, 111, &c.,co XII, and then bes 
oin again with I, II, 1IT, &c. to the other XII. you may 
y placing one of the XI1*, upon the Equino@al under the 
Meridian of your Place, have a continual Sun-Dyal of it, and 
the hour of the Day given on it, at once in two 'places ;- one by 
the parting the enlightned Hemiſphear from the ſhadowed on the 
Eaſtern fide, the other by the parting the enlighrned Hemiſphear 
from the ſhadowed on the Weſtern fide the Globe. - Much more 
might be ſaid on this Probleme:But the Ingenuous Artiſt may of 
himſelf find out diverſities .of Speculations : therefore I forbear, 


PrxoB, X LVL 


To know by the Terreſtrial Globe in the Zentth of what 
Place of the Earth the Sun 1s. : 


His may be performed by the former Probleme in the Da 
time, if the Sun ſhines : but not elſe. But to find ie at all 
times, do thus. Bring the Place of your Habitation to the Meri- 
dian, and the Index of the Hour-Circle to x2 ; Then tura the 
Globe Eaſtwards, if Afternoon, or Weſtwards, if Before Noon, 
till che -Index of the Hour-Circle paſs by ſo many Hours from 1 2. 
as'your Time given is,cither before or After-Noon : ſo ſhall the. 
Sun be in the Zenith of that Place where the Meridian intecſe its. 


the Parallel of the Suns Declination for that Day. 


Example, 


May 10 at}. of an hour paſt 4. a clock After Noon, T 
would know in what Place of the Earth the Sun is in the Zee 
ith, My Habitation is London, Therefore I bring Londow 
to the Meridian, and the Index of the Hour-Circle: to. x2, and 
becauſe itis After Noon : I turn the Globe Eaſtwards, till the 
Index paſſes through 4. hours and 3 quarters,or(which is-all one} 
till 70 degrees 15 minutes of the Equator paſs through the Me 
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ridian, Then find by Prob:5.the Suns Declination is. 20. dee 
'grees 5. minutes, which T find upon the Meridian, and in that 
Place juſt under that degree and minute on che Globe, the Sun 
is in the Zemth: which m this Example is in the North Eaft 
Cape of Hiſpantola. ; 

. Hzving thus found in what Place of the Earth the Sun is in 
the Zenirh. Bring that Place to the Meridian, and Elevarte its 
reſp2&ive Pole according to its reſpeRive Elevation, fo ſhall all 
Places cut by the Horizon. have the Sun in their Horizon: Thole 
to the Eaſtwards ſhall haye the Sun Setting ; thoſe to the 
Weltward-ſhall have it Riſing in their Horizon : thole at the | 
InterſeRion:of the Meridian and Horizon under the Elevated - * 
Pole, bave the- Sun in their|Horizon at lowelt, but Riſing ; thoſe 7 
at the Interſection of the Meridian and Horizon under the 
Depreſſed Pole, have the Sun in their Horizon at higheſt, but 
Setting. Thus in thoſe Countries that are above the Horizon it 
is Day-light,and in thoſe but 18 degrees below the Horizon, it is 
Twilight : | -Bur in thoſe Countries furcher below the Horizon 
& is at chat time dark Night : And thoſe Countries within the 

Parallel of che fame number of degrees from the Elevated Pole 
that the Suns Declination is from the EquinoRiial, have the Sun 
alwaies above the Horizon, till the Sun have leſs ReſpeQiye 
Declination then the Elevated Pole; and thoſe within the fame 
Parallel of the Depreſſed Pole have the Sun alwayes below 
their Horizon,till the Sun inclines more towards the Depreſſed 
Pole ;' As you may ſee by turning about the Globe ; for in this 
pofition,that portion of the Globe intercepted between the Ele- 
vated Pole,and the Parallel Circle of 20, degrees 5. minutes 
from the Pole doth not deſcend below the Horizon: neither doth 
that portion of the Giobe intercepted between the Depreſſed 
Pole and the Parallel Circle within 20. degrees 5, minutes of 

that Pole,aſcend above the Horizon. 


5, Por XLYAL, | 
To find in what different Places of the Earth the Sun hath 
the ſame Altitude, at the ſame time. 


F Ind by the former Probleme in what Place of the Earth 
' theSunis in the Zenith, and bring that Place on the 
Globe 
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Globe to the Zenith, and on the Meridian | there | ſcrew 
the Quadrant of Alcicude, and turn it a bout the Horizon,de- 
ſcribing degrees of Almicamars thereby, as by Prob. 23.and all 
thoſe Countries in any Almicantar on the Globe ſhall have the 
Sun Elevated the ſame number of degrees above their Horizon, 
Thus thoſe Countries in the tenth Al/mricantar ſhall have the Sun 
Eleyared 10. degrees above their Horizon ; thoſe in the 20% 
Almicantar ſhall have, the Sun Elevated 20 degrees aboaye their 
Horizon ; _ thoſe in the 30, 30. degrees &c- So that you may 
ſee, when the Sun is in the Zenzth of any Place, All che Countries 
or Cities ia any Al/micantar have the Sun in one heighth at the 
fame time aboye their Horizon, But to find in what different 
Places the Sun hath the ſame heighth ar the ſame time, as well 
Before or After Noon, as at Full Noon ; and that in Countries 
that have greater Latitude then the Suns greateſt Declinacion, 
(and therefore cannot have the Sun in their Zemrh,) requires 
another Operation. 
Therefore, Eleyate its reſpeAive Pole according to your re- 
ſpeRive Latitude ; and ler the Degree of che Brazen Meridian 
which isin the Zenith repreſent your Habitation, and the degree 
of the Ecliptick the Sun-is in repreſent the Sun : Then bring the 
Sun to the Meridian, and the Index of the Hour-Circle to 1 2, 
and turn the Globe Eaſtwards, if Before Noon, or Weſtwards, 
if After Noon, till the Index point to the Hour of the Day:Then 
lace the lower end of the Quadrant of Altitude ts the Eaſt 
oint of the Horizon, and move the upper end (by fliding the 
Nut over the Meridian) till the edge of the Quadrant touch the 
lace of the Sun : Then ſee at what degree of the Meridian the 
upper end of the Quadrant of Alticude touches the Meridian and 
ſubſtra& that number of Degrees from the Latitude of your 
Place, and count the number of remaining degrees on che Meridi- 
an,on the contrary fide the degree of the Meridian where the up- 
per end of the Quadrant of Altitude touches the Meridian, and 


' Where that number of degrees ends on the Meridian, in that La- 


titude and your Habitations Longitude, hach the Sun the ſame 
heighth at che ſame time. | 


Example. 


May 10, at 5 3, minutes paſt 3. a clock in the Morning 2 
N 3 | would 
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would know in what Place the Sun ſhall have the ſame Alti- 


rude it ſhall have at London, London's Latitude found by Prob. 
I, is51 degrees Northwards : An@becaulc the Eleyation of 
the Pole is equal to the Latitude of che Place (as was ſhewed 
Prob. 15.) Therefore I Elevace the North Pole 5 x 3 degrees, ſo 
ſhall 5x 2 degrees on the Meridian be in the Zen : This 51x £ 
degrees on the Meridian repreſents London. The Suns Place found 
by Preb.3.is & 29. Therefore I bring > 29 to the Meridian,and 
the Hour Index to 1 2.0n the Hour Circle:Thea I turathe Globe 
Eaftwards (becauſe it is before Noon) till the Index pointat 8. 
hoars 5 3-minuces on the Hour-Circle,and place the lower end of 
the Quadrant of Altitude to the Eaſt point in the Horizon, and 
flide the upper end either North or Sourhwards on the Meridian 
till the graduated edge cut the degree of the Ecliptick the Sun is 
in: Then I examine on the Meridian what degree the up- 
per end of the Quadrant of Altitude rouches ; which in this 
example, I find is 38 7 degrees, Therefore I ſubſtrat 38 7 
from 5r* Londons Latitude, and there remains x3, Then 
counting on the Meridian x3. degrees backwards, from the 
Place where the Quadrant of Altitude touched the Meridian, 1 
come to 25 7 on the Meridian, Northwards. ' Therefore I fay, In 
the North Latitude of 25 3 degrees,and in the Longitude of Lox- 
don (which is in Africa, in the Kingdom of Namidia) the Sun 
May 10, at 53, minutes paſt 8, a clock in the Morning hath the 
ſame Altitude above the Horizon it hath here at Lodo, 

The Quadrant of Alticude thus applyed to the Eaſt point of 
the Horizon makes right angles with all points on the Meridian, 
even as all the Meridians proceeding from the Pole, do with rhe 
Equator : therefore the Quadrant being applyed both to the 
Eaſt point, and the Suns Place, projets a line to interſeRt the Me- 
ridian Perpendicularly in equal degrees; from which interſeRion 
the Sun hath at the ſame time equal Heighth, be the degrees 
few or many ; for thoſe 5, degrees to the Northwards of this in- 
terſeRion, have the Sun in the ſame heighth that they 5 degrees 
to the Southwards have it : and hoſe IO, 20, 30. degrees, 
more, or leſs, to the Northwards, haye the Sun in the ſame 
heighth thar they have that are 10, 20, 30. degrees more or leſs 
to the Southwards : So that this Prob. may be performed ano- 
ther way more eaſily, with your Compaſſes, Thus : Having firlt 
reRified the Globe,and Hour Index, ' Turn about the Globe - 
t 


a 


and Geography. 


the Hour Index point to the Hour of the Day ; Then pitch one 
foot of your Compaſſes in the Suns Place, and extend the other 
to the degree of Latirude on the Meridian, which in this exam- 
ple is 5x 5 degrees North ; then keeping the fuſt foot of your 
Compaſſes on the degree of the Sun, turn about the other foot to 
| the Meridian, and it will fall upon 25 Z. as before. 

| Blaew commenting upon this Probleme, takes notice how 
| grolly they ere that think they can fiid che beighth of che Pole 
# atany Hour of the Day, by the Suns height : becauſe they 
| donot conſider that it is impoſlible to find the Hour of the Day, 
unleſs they firſt know the height of che Pole. 


PRkoB. XLVIIL. 


To find the length of the Longeſt and Shorteſt Artificial 
Day or Night. : 


'F He Artificial Day is that ſpace of Time which the Sun 


is above the Horizon of any Place - and the Artifici- 

al Night is that ſpace of Time which the Sun is under 

the Horizon of any Place. They are mcaſured in the 
Hour Circle, by Hours and Minutes. 

There is a conſtant unequallity of proportion in the Length of 
theſe Daies and Nights ; which is cauſed both by the alteration 
of the Suns Declination,and the difference of the Poles Elevation: 

Thoſe that inhabite on the North (ide the Equator have their 
longeſt Day when the Sun enters 5 ; and thoſe that inhabite on 
the South fide the Equator, have their lorgeſt Day when the 
Sun enters yy. But to know how lorgthe longelt Day is in any 
North or South Elevation, Raiſe the North or South Pole ac- 
cording to the Elevation of the Place, and brirg 5 for North 
Elevation, or yy for South Elevation to che Meridian, and the 
Index of the Hour Circle to x2. Theo turn the Globe about 
til] 2 for North Elevarioo, or yz for South Eleyarion, come to 
the Welt fide the Horizon and the number of Hours and mt- 


nutes pointed at on the Hour Circle, doubled, is the number of 


Hours and minures of the Lungeſt Day. 
The length of the Night to that Day is found by ſubſtracting 
the length of the day from 24. for the remainder is the lengrh ct 


the Night, 
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The ſhortett Day in that Lacirude is the lengrh of the ſhoneh 
Night, found as before, And the longeſt Night is of the ſame 


D 


length with the longett Day, 


Example, 


I would know the length of the longeſt Day at Londen. There. 
fore I Elevate the North Pole 5 x 7 degrees, and bring 5 to the 
Meridian, and the Index of the Hour Circle to x2. Then I wn 
5 to the Weſtern fide the Horizon, ard find the Index point 
8.hours 18.minutes, which being doubled makes 16. hours 36, 
minutes, for the length of the loogelt. Day here at Londoy. 


PrRkoB. XLIX. 


To find how much the Pole is Raiſed, or Depreſſed, whin& 
the longeſt Days an Hour longer or ſhorter then it i ue 
your Habitation. - 


Eaifie the Globe to the Latitude of your Place; and male 


a prick ar that point of the Trop:ck Which is at che Mer- 

dian ; I mean at the 7ropick of 5, if your Habitation be 
on the North fide che Equator; or yp, if your Habitatioa be at 
the South fide the Equator : And if you would know where tit 
longeſt Day is juſt an huur louger then it is. at your Habitation, 
turn the Globe to the Weſtward cill > 1 degrees of the Equatot 
paſs through the Meridian, and make there another prick on tht 
Trepick_: Then urn about the Globe cill the firſt prick come 
the Horizon ; and move the Meridian through the notches 
the Horizon till the ſecond prick on the Tropick come co the Ho 
rizon ; fo ſhall the arch of the Meridian contained berween the 
Elevation of your Place, and the Degree of the Meridian at rhe 
Horizon, be the number of D. grees that the Pole is Eleyated 
higher then it is in your Latitude. . 


Example. 


TI would know in what Latitude the longeſt Day is an Hour 
longer then it is at London, Therefore 1 ReQitie che Globe to 


51 :deg.and where the Meridian cuts the Tropick of 5 Lo 
a pric 
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aiprick ; then I note what degree of the Equator is at the Meri- 
Man, and from that degree on the Equator count 7 3 degrees to 
the Eaſtwards, and bring choſe 7 5 degrees ro the Meridian alſo, 
and again where the Meridian cuts the Tropick of I make ano- 
ther- prick, fo ſhall 7 5 degrecs of the 7roprck be contained be- 
Ween Thuſs we pricks + Then I turn the Globe abour, cill the 
firlt prick com*s to the Horizon, and (with a Quill thruli be- 
tween the Meridian and the Ball)I faſten the Glube in this poſi 
tions Afterwards I move the Meridian through the noi... gf 
the Horizon, till che'fecond prick riſes up-to che Horizon, and 
then I find 56 5 degrees of the Meridian cur by the Superficies 
of the Horizon : - Therefore I fay, In the Latitude of 56 3 de- 
orces, the longett Day is an Hour longer then it is here at £Lon- 
Gon. 
Bur-if you would know in what Latitude the Dayes are an 
Hour ſhorter, you muſt make your ſecond prick 7 1 degrees to 
the Weſtwards of the firlt, and after you have brought the 
firli-prick torhe Horizon, you muſt depreſs the Pole till the ſe- 
cond prick deſcends to the Horizon : ſo ſhall the degree of che. 
Meridtaa at the Horizon, ſhew in what Eleyation of the Pole 
the Daies: hall be an Hour ſhorter. _ 
- By rhis Probleme may be found che Alteration of Climares : 
for (as was faid in the Definition of Climates, Book 1. fol. 28,) 
Climates alter according to the half-hourly increafing of the 
Longeſt Day:cherefore the Latitude of 5675 degrees having its 
Dajes increaſed/an whole Hour) is diſtant. from the Laticude of 
London by the-ſpace of two Climartes. 


PRoOB. L. 


The Suns Plate given, to find what alteration of Declina- 
Ton he muſt have to make the Day an Hour lonzer, or 
 foorter : Andin what number of Daves it mill be. 


: Ecifie the Globe to the Latitude of the Place, and b:ing the 

2A Suns place to the Eaſt fide the Horizon, and note againt 
what degree of the Horizon it is : then bring one of the Colures 
0 interſe& che Horizon in'that degree of the Horizop, ar.d ac the 
point of Interſeion makea-prick in the Colure ; ard obſerve 
what deoree of the Equator is then ar the Meridian : Then turn 


the Globe Weltward, if the Daies ſhorcen ; but CR if 
O : They 
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they lengrhen, till 7 7 degrees of che Equa:or paſs through thi . 
M.:ridian, and where the Horizon interſects rhe ſame Colure; 
make ancther prick in the Colure : Afterwards bring the Colure 
ro the Meridian, and count the number of degrees berween the | 
two pricks, for {o many degrees mult the Suns Declination alcer 


co lengchen or ſhorren the Day an Hour. 
| Example. 
Toe Suns Place is = x0, I would k\ow how much he nf 

_ alter his Declination|betore the Day is an Hour longer here at 
Londm, Therefore I re&ifie the Globe to the Latitude of 
London, and bring x5 10. to the Eaſt fide the Horizon, and find 
it againſt 24 1 degrees from che Eaſt point + therefore 1 bring 
one of the Colures to this 24 £ degrees, and cloſe - che edge 
the Horizon T make a prick with black lead,in the Colure : then 

, keeping the Globe in this poſition, I look what degree of the E- 
quator is then ar the Meridian, and find 250 5, and becauſe the 
Daies lengthen, I turn the Globe Eaſtwards, till 7 3 degrees from 
the foreſaid 250 | paſs through the Meridian : then keeping the 
Globe in this poſition, I make another prick in the Colure, 'and 
bringing this Colure to the Meridian, I find a little more-then 
5 degrees of the Meridian contained berween the two pricks : 
therefore I fay, when the Sun is in x5 10. degrees, he muſt alter 
his Declination a lictle more then 5 degrees, to make the Day an 
Hour longer, | Toth: 5; 

Now to know in what number of Dajes he ſhall alter this 
Declination, you muſt find che Declination of the two! pricks on 
the Colure. as you found the Suns Declination by Prob. 5. and 
the Arch of the Ecliptick that paſſes through the Meridian 
while the G!obe is turned from the firſt pricks Declination to 
the ſecand pricks Declination, is the number of Ecliptical de- 
orees that che Sun is t5 paſs while he alters this Declination - and 

the degree of the Ecliprick then at the Meridian is (with reipet 
had to the Quarter of the Year) the place tte Sun ſhall hare 
when its Declinarion ſhall be altered ſo much as to make the 
Day an Hour longer 

Thushaving the Suns firſt place giyea, and its ſecond place 
found - you may by finding thoſe rwo places on the Plain of the W 
Horizon, alſo find rhe number of Daies comprehended berween 
them, as you are taught by the fourth Probleme. __ 
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"This Probleme thus wrought for difterent Times of the Year, 
will ſhew the falacy of that Vulgar Rule which makes the Day 
to be lengthned or ſhorcned an Hour in every FifceenDaies:when 
as the lengthning or ſhortning of Daies keeps vo ſuch equality 
of proportion: for when the Sun is neer the Fquiroctial-points: 
the Daies lengthen or ſhorten very faſt ; but when be is neerthe: . 
Tropical points, very ſlowly. ">, 


Pkos. LI. 


Of the Difference of Civil and Natural Daies, commonly 
called the Equation of Civil Dates. And how 1t may 
be found by the Globe. 


FT He Civil Day is that ſpace of Time containing juſt 24, 


Hours, reckoned from 12 a clock on one Day to 12 
a clock the next Day ; in which ſpace of Time the E- 
quinoRial makes upon the Poles of the World a Di- 
The Natural Day is that ſpace of Time. 
wherein the Sun moyeth from the Meridian gf any Place to the 
ſame Meridian again, Theſe Daies are ar one time of the Year 
longer then atanother ; and art all Times lorger then the Civil 
Daies. There is but ſmal diſcrepancy between them, yet ſome 
there is, made by a two-fold Caule, For firſt, The Suns Appa= 
rent motion is different from his true motion ; He being much 
flower in his Apogeum then he is in his Perigenm ; For when 
the Sun is in his Apogerm he ſcarce moves 58 mirutes from Weſt 
to Eaſt in a Civil Day, but when he is in his Perigenm he moves 
above 6x minutes in a Civil Day : and therefore increates his 
Right Aſcenſion more in equal Time. 

The ſecond Caulic is the difference of Right Aſcenfions anſwe- 
rable to equal parts of th: Ecliptick:for about & and +» the diffe- 
rences of Right Aſcerſions are far greater then about 1- and . - 
for about 'y and ©: the Right Aſcenſion of 10. degrees is but 9, 
degrees I 1. minutes;but about 9 andy the Right Atcenſion of 
Io degrees Will be found co be 10. degrees 5 3,minutes; as by the 
Giobe will appear. | 

Bu: becauſe of the ſmalneſs of the Globes graduation. you can» 
not actually diſtinguiſh to parts neer enough for the ſolucion of 
this P:obleme, if you ſhould enquire the difference in length of 
two figle Daics; it Will be requiſite to take ſome number of 
O2 be; Daics 
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 , Daies rogecher ; Supp-ſe 20, Therefore find by Prob. 3, the 
Places of the Sun for the beginning and ending of thoſe Daieg 
you would compare ; and find the Right Aſcenlions anſwerable 
to each place in the Ecliptick ; and allo the differences of Right 
Alcenfions arfwerable to the Suns motion in each number of 
Dates : Then compare the differences of Right Aſcenfions toge. 
ther ; and by ſubliracting che leſſer from che greater, you will 
have che number of degrees and minutes of the Equator that 
have paſſed through che Meridian more in one number of Daieg 
then in the other number of Daies : which degrees of the Equa- 
ror converted into Time, is the number of minutes that the one 
number of Daies 15 longer then the ocher number of Daies, 


Example. 


I would know what difference of Time there is in the length 
of the firſt 20, Daies of December, and the firlt 20, Daies of 
Aarch, 1 find by Prob. 3. the Suns place December x, is 1 
I9+ 45. at the end of 20 Daies, viz.on the 21 Day his place i 
v* 10. IT, The Suns place March I.is & 2x. 16, at the 20, 
Daies end, #iz. March 21, his place is 11. 3, ' 


I find by Prob. 26. the - Iv, 45 [255 I9, 


; G VP IO, II 
my Aſcenſion anſwerable | weldn. ns 


| . V; iT. $3 9- 40 
and the difference of Right Aſcenſions contained between the 


firſt Day in each Moneth, and the 2x of the fame Moneth, by 
ſubſtcacting the leſſer from the greater is for 
$ 258, 10. And for 352. 00. 
? 280, 25. 9. 40, 
$2. £$:- I 7, 40. 

But note, becauſethe Vernal Colure, where the degrees d 
Right Aſcenſion begin and end their account, is intercepred it 
the Arch of che Suns motion from the firſt to the 21, of ard, 
therefore inſtead of ſubſtraRing the lefſer numver of degrees d 
Right Aſcenſion from che greater, viz. 9. 40 from 2 5.2, I do fot 
finding the difference of che Right Aſcenſional arch of the Sun 
motion in thoſe 20 Daes,ſuſtraRt the foreſaid 352 deorees from 
360, and the remains is 8. which is the difference of Right Aſ- 
cenſion from 2.1, 16. to the EquinoRial Colure ; to whichs 

adding 
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adding 9 degrees 40-minites,the Right Aſcenſion from che 'E. 
quinc&tial Colure, to Y 11. 3. it makes 17 degrees 40. mir.utes 
for the difference of Right Aicerſfons between X& 2x, 16. and 
Iz, 3 Then 1 find the difference of this Difterence of Right 
Aſcenfior by ſubltratting the lets from the greater,viz. 17. 40, 
from 22. 15. andthe remains is 4. degrees 35. minutes, for the 
number of degrees and minutes of the Equator char pafs through 
the Meridian in the firſt 20 Daies1n the Moneth of December 
more then in the firſt 20 Daies of the Moneth of March: which 
4. degrees 35- minutes converted into Time, oives 19, minutes, 
that is,a quarter of an Hour and 4 minutes that the firſt 20 Daies 
of December aforeſaid, are longer then the firſt 20 Daies of 


41, arch. 
PrkoB, L11T. 


How to find the Hour of the Night, when the Moon ffines 
on @ Sun Dyal, by help of the Globe. 


Ectifie the Globe, and find by Prob. 54. or an Ephemers, 
the Moons place at Noon: Bring it to the Meridian, and 
the Index of the Hour Circle to 12. and turn abouti the Globe 
till the Index of the Hour Circle points to the fame Hour the 
ſhade of the Moon falls on, on the Sun Dyal, Then by Prob.3. 
find che Suns place at Noon, and ſee how many degrees of Right 
Aſcenſion are contained between the Suns place and the degtee 
of the Equator at the Meridian,when the Index of the Hour Cir- 
cle is brought to the Hour the Moon ſhines en in the Sun Dyal'; 
for thoſe number of degrees converted into Time, ſhall be the 
Time from Noon, or the Hour of the Night. Only note, Reſpect 
mult be had to the motion of the Moon from Welt to Eaft, for 
ſo ſwift is her mean motion, that it is accounted to be above 12. 
degrees in 24 Hours; charis 6 degrees in 12 Hours, 3 degrees 
.in 6 Hours, &c. and this alſo converted into Time,as aforeſaid, 
you mult add proportionably to the Time found from Noon; 2nd 
the ſum ſhall give you the true Hour of the Night. 


Example, 


Here at Londoy, T defired to knw the Hour of the Night 74- 


ary 6. this preſent Year x658.* The Moons place found by 
O 3 an 
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. an Ephemeris,or for want of an Ephemeru,by Prob. 54. is in xr 
2x. degree 22, miautes;T herefore I reAified the Globe to. Loy. 
dons Laticude,and brought 773 21, 22, minutes ro the Meridian, 
and the Index of the Hour Circle to 12. then by Prob.3.1 found 
the Surs place in yy 26. degrees-46, minutes,and by Prob, 26, 1 
turd his R:ght Aſcenſion to be 300 degrees; Then I turad about 
the Gzobe, ul the Index of the Hour Circle pointed at x9 
Hours, and at the degree of the Equator at the Meridian I made 
a ptick ; then I counted the number of degrees of the Equator 
contained between the foreſaid 300 deg.ard this prick. and found 
them x1 1] degrees, which converted into Time, by allowi 
15 degrecs for an Hour, gives 7 hours, 25 minutes, Time from 
Noon : which if the Moons motion were not to be confidereg, 
ſhould be the immediate Hour of the Night:But by the Rule + 
foreſaid, the Moons motion from Welt to Eaſt, in 7 hours 25 mj 
nutes is 3 degrees 42 minutes, and chis 3 degrees 42 minutes be: 
ing converted into Time, is 14. minutes mare,which being adde 
to 7 hours 25 minutes : make 7 hours 39 minutes, for che true 


Hour of the Night. 


ProB. LIITL 


To find the Dominical Letter, the Prime, Epact, Eafter 
Day, and the reſt of the Moveable Feaſts, for ever. 


Hough theſe Problemes cannot be performed by the 

| Globe, becauſe of the ſeveral changes, and irregular 
accounts that their Rules are framed upon, yet becaulc 

they are of frequent and Vulgar uſe,and for that the {0 

Jution of many other Queſtions will haye dependency, on. t 
knowledge theſe ; Therefore I haye thought fit here « 
inſerce this Table of Mr Palmers, by which you -may fin 
them All. \ 
T ſhall not infift upon the Reaſons of the ſeveral changes d 
Letters, and Numbers, Himſelf having already very - learned 
' handled that ſubjeR, in his Book of the (arho!/ich Planiſphea, 
Book._x. Chapter 1x. (to which I refer you) Neither ſhall 
need to give you any other InftruRions for finding what is here 
propoſed,then what himſelf hach given in his fourth Beak, (4p 


ter 66, afld part of 67, Therefore take ic as he there delivers 
' An Exam 


Letters (as 1660, hath A G) andthe 
Year till February 25, and the ſecord (G) for the reſt of rhe 
Year, And note that theſe Letters ly alwayes backwards when 


R (viz, A) ſerveth that 


you count forwards (as B A, then G F, &c. not F G, andqthen 


A B) as you may tee by the Table, 
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Then in the Table of the Cycle of the Moon, 1 have for the | 


Year 165 7. the Prime 5. the Epat# 25, Thoſe had, Igoto the 
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Table for Eafter, and ſeek there in the firit rank the Prime 5,and 
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ronomy 


" underirin che middle rank fands E we | 
* Lerteritherefore I ſeek not backward, bur alwayes forward inthe © 
« middle -rank,cill'1 come to my; Dominical Letter D.and under it 


at je.not my Domincal _ 


I find in the third rank Xarch 29, upon which Eaſter day falls 
this Year 1657, - The relt'of the moveable Feaſts may be' had 
by their diftances from Eaffer, which are alwayes the ſame.One-: | 
ly for-« Advent Sznday; remember that the next Sunday after. 

0vernber 26 is eAdvent Sunday. Read Book x. 1x. and 'tha 
will tufficiemly inftru&tyou wich this Example, 


- © To find the Age of the Moon; | 
Remember firſtthat the Epa# begins with Aarch, which 


.mult be here accounced the firſt Moneth : Then if you add © 


the Epatlt the number of the Moneth-current, and the number of 
the day of the Moneth current,.che ſum'or the excefs aboye 39, 
is the Moons age. © ©. : &: | 

cample, 7 annary 20: 1656. According to the accompt d 
the Church of England, (who begin the Year with arch 25, 
which was the EquinoQiial day about Chriſt time) the Epi? ig 
14 Ja*wary is the x 1* Moneth, and the 20 day is propoſed . 
now-add/14, x x.and 20, together, they make 4.5. vut of which i 


I take 30. and there remains 15, the Moons age, 
PRroB. LIV, 
The Age of the Moon given, to find her place in the Ecliy- 


tick accordin 144 her mean motion, 


6 | His Probleme may be performed exa&t enough for Com: 
mon uſes by the GJobe, but in regard ic only ſhews the 

- Moons place in the Eeliprick, according to her. meat 
motion, it will often fail you ſome few degrees of he 

true Place. The work is thus, \ 
Firſt ſer figures to every tweltth degree of the EquineQtialac- 
ccurred from the EquiuoRtial Colure, marking them wich x,2,3 
4, &c. to 30 which will end where you began viz. at the E 
quinoRial Colure again: ſo ſhall the EquinoRial be divided I 
into 30 equal parts, repreſenting the 30 Dayes of the Moons 
Age. Theſe figures (to diſtinguiſh chem from the degrees of 
the Equator) were beſt be writ with Red Ink, When 
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. When you would enquire the. Moons Place,Elevate the North 
Poje 90 degrees, that is, in the Zeb, ſo ſhall. rbe Equator ly 
in the Horizon : Then bring the EquinoQtal Colure againſt che 
Day of the Moneth in'the Horizon, fo: ſhall the Moons Age 
written in Red figures, ſtand again(t the Signe and degree in the 
Horizon that the Moon is ia at that Time. | 


Example, 


September 28. 1658, I would know the Moons place in the 
Ecliptick,, ſhe being then x2 Daies old. Therefore I Eleyate 
the North Pole 90 degrees above the Horizon, and turn the 
Globe. about cill the EquinoQiial Colure come to September. 28, 
in the Circle of Daies on the Horizon ; then logking againſt 
what Signe and degree of the Ecliprick: Circle in the Horizon 
the x2 diyifion in Red fioures ſtands; find 3« 9. which is the 

igne and degree the Moon is in,according to her mean Motion, 

This Probleme may be applyed to many Uſes: for, having 
the Moons Place you may find che Time of her Riſing, Southing, 
Setting, and Shining &c, by working with her, as you were 
caught to: work with the Sun, .in- ſeveral fore-going Problemes, 
proper to each purpole. 


Pros. LV. 


Having theLongitude ard Latitude,or Right Aſcenſion 
and Declination of any.Planet, or Comet, to place 1t 
on the Globe,ts correſpond with its place in Heaven, 


J Laners and Comets cannot be placed on the Globe ſo as 
their places will long retain correſpondence with their 
places in Heaven ; Becauſe as was faid Chap, 44. they 
have a continual motion from! Welt tro Eaſt upon the 

Poles of the Ecliprick : yer never-the-leſs you may by having 
their Longitude and Latitude, or Right Aſcenſion and Declinati. 
on,for any ſer Time, place a Mark for them on the Globe,cicher 
with Tok, if your Globe be Varniſhr, for then you may with a 
wet finger wipe it off again , or wich Black-lead, if it be nor Var- 
niſht, and then you may rub it out again with 3 little White 
Eo oo 2” Bread : 


- - ; Sy 
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Bread : which Mark for that Time, will as efteRually ferve 
you - work by, as any of the Fixed Stars placed on the Globe 
will do. | 
| Therefore if the Longitude and Latitude of any Planer, or 
Comet, be given ; Do thus, Elevate the North Pole, if the La- 
titude given be North ; but if the Latitude given be South, E- 
leyate the South Pole 66 £ degrees ; and place the Pole of the 
Ecliptick in the Zenith, and over it (crew the Quadrant of Alti- 
tude : fo ſhall the Ecliptick, ly in the Horizon ;. and the Qua- 
drant of Altitude being turned about the Horizon ſhall paſs 
through all the Degrees of Longitude : Then find the point of 
given Longitude in the Echiptick, and bring it ro che Quadrant We 
of Altiude, and hold it there : Then count upwards on the 
Quadranc of Altitude the number of degrees and minutes of gi- 
ven Latitude, and at the point where the number ends, cloſe to 
the Quadrant of Altitude, make a ſmal Prick, and that Prick 
ſhall cepreſent the Planer or Comet you were to place on the 
Globe. I AER, 

If ir be the Right Aſcenſion and Declinatioa of a Planet or 
Comect that is givea ; you mult find the degree and minute of 
Right Aſcenſion on the EquinoRial, and bring ic to the Meridian, #7 
and keep the Globe there lteddy ; then find the degree and mi- #7 
nute of Declination on the Meridian, and under that degree and 
minute on the Globe make a Prick, and that Prick ſhall repre- 
ſent the Planer, or Comet, as aforeſaid, 

If it be H, or } that this Prick is to repreſent, ic may ſtand 
on the Globe ſometimes a Week or a Fortnight, withour much 
difference from the Planets place in Heaven, But if the Prick 


were to repreſent che other Planets, you muſt (in regard of their F 
{ſwift motion alter ir very often, eſpecially for the Moon ; for ſo IM « 
ſwift is her motion, that in every two Hours ſhe alters about a 0 


deoree in Longitude. \\ 
Havine thus placed this Mark on the Globe, you may find WW ft 
out the Time of its ſeyeral Poſicions, and AſpeRts, if you work by 
| it as you are direRed to work by the Sun, in the ſeveral 1c: ye 
ſpeRive Problemes throughout this Book. ; 


The End of the Second Beok, 
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The Third BOOK, 
Being the Praftical Uſe of the 
E Applyed to the Solution of Problemes 
' In the Art of 


NAVIGATION. 
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: Ecauſe the Art of Navigation conhſts aſwell in the 
; knowledge of Aftronomical and Geographical 
. Problemes, as in Problemes meerly Nautical 3 
k & Therefore 1 muſt defire the Artaſt to ſeek in the laſt Book 
Ir 
o 


| ſuch Problemes as are only Aſtronomical or Geographi- 

| cal. For my Define ts here to collebt ſuch Problemes as are 

2 WW only v/edinthe Art of Navigation, ſome few particulars ex- 

cepted,as for finding Latitude, Longitude, Courte; Di- 

| 8 ſtance, &c. Wheeh though they are handled im that Book, 
J yet for ther exceeding Viality in the Art of Navigation, 
| and for that what there 1s given, cannot alwayes be had to 
work by 3 therefore in this Book I have mentioned arvers 
other Obſervations ,n hich being made or had, you may by the 
Rules proper for each Obſervation find what fhail be pro- 
L poſed, _ | Ba 7 PRos, 
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P io x on | | 2 

The Suns Amplitude and Difference of Aſcenſion gj- 
ven, to find the Heigth of the Pole, and Declination of 
the Sun. 


Levate the Pole ſo many degrees as the Difference of the 

Suns Aſcefifion is, and ſ:rew the Quadrant of Altitude 

to the Zemth,and bring the firſt point of yy to the. Me- 

ridian, then number on the Quadrant of Altitude up- 

wards the complement to 90, of the Suns Amplitude, and moye 

the Quadrant of Altitude till that number of degrees cuts the E- 

quator ; So ſhall the Quadrant cutin the Horizon the degree 

of che Pole Elevation;and in the Equator the degree of the Suns 
Declination, | 


Example, 


S 5h 
The difference of Aſcenſion is 27. degrees 7,minutes, There- 
fore I Elevace the Pole 27. degrees 7. minines  aboye the Hori- #7 


zon,and ſcrew the Quadrant of Altitude to 27, degrees 7, mi- 1 


nuces, Which is in the Zenith: then I bring the firſt point of 17 to 
the Meridian, and number on the Quadrant of Altitude up- 
wards 56. degrees 40; minutes, the Complement of the Suns 
Amplirude,and bring that degree to the Equator ; then I fee in 
what degree of the Horizon the Quadrant cuts the Horizon,and i 
find 5 x Z,which is the Elevation of the: Pole: then” looking in| 
what degree of the Equator the Quadrant of Alticude cuts the fi 
Equator, I find 29 degrees, 5-min. which is the Declination of 
the Sun at the ſame Time, : 


PROB, II. 


The Suns Declination and Amplitude given, to find the 
Poles Elevation. 


Leyate the Pole ſo many degrees as the Complement of the i 
' Suns Amplitude is ; and ſcrew the Quadrant of AJticude 
in 
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Then count on the Quadranc of Altitude to the Degree of the 
Suns Declination, and bring that degree to the EquinoRial; and 
the degree of the Equino&tial cut by that degree of the Quadranc 
ef Altirude,is the degree of the Poles Eleyation, 


in the Zenith, _— firſt point of V to the Meridian E 


Example. 


The Suns Amplitude is 33, degrees 20. minutes, his Decli- 
pation is 20 degrees 5 minutes, his' Complement of Amplitude to 
90. is 56 degrees 7 minutes. Therefore I Elevate the Pole 56, 
deorees 7 minutes above the Horizon, and ſcrew the Quadrant 
of Altitude to 56 degrees 7 minutes Which is in the Zenith - 
Then I bring the firlf point of yy to the Meridian, and number 
on the Quadrant of Altitude upwards 20.deg.5 min,for the Suns 
Declination, this 20: degree 5 minutes, 1 bring to the Equi- 
no&ial, and find it cut there 51 3. degrees, for the Heigrh of the 
Pole. 


Pros. IIT. 


The Suns Declination and Hour at Eaſt gwen, to find the 
Heigth of the Pole, | | 


Levate the Pole ſo many degrees as the Suns' Declination 

FE is; and {crew the Quadrant of Altitude in the. Zenith : 

Then convert the Hours or minutes paſt 6, given into 

degrees; by atlowing 15 degrees for every Hour of 

Time, and for every minute of Time I5 minutes of a Degree ; 

and number thoſe degrees or minutes in the Horizon from the 

Ea(t Southwatrds: fo ſhall the Degree of the Quadrant of Alti- 

tude cut by the Equator be the Complement of the heigth of 
the Pole. 


Example. 


* The Suns Declination js 20 deg. 5 min. Therefore I Elevate 
the Pole 20 degrees 5 minutes,ard alſo ſcrew the Quadrant of 
Altitude to 20 degrees 5 minutes which is in the Zexith: the 
Hour the Sun comes to be at Eaſt is 8 a clock 5 3 minutes, chat 
is, 1 Hout 7 minutes after 6, Therefore I conyert x Hour 7 mi- 
2 nutes 


A Tutor to Afronomy 


autes into Degrees, as before, and ic gives x6 degrees 50 mi. 
nutes;which number of degrees and minutes I count from the 
Eaſt point Sourhwards, and thither I bring the Quadrant of Aj. 
tirude : Then I look in what degree of the Quadrant of Altj. 
tude, the Equator cuts, and find 38 5,which is the Complement 
of the Poles Heigth,viz, 5 x } degrees for the Heigth of che Pole, 
In this Probleme the Declination of the Sun and Elevation of 
the Pole bears the ſame Denomination of either North or South, 
for when the Declination and the Elevacion are differenc the Sun 
cannot come to the Eaſt point. ; 


-Peos 'I1TL 


The Declination of the Sun and his Altitude at Eaſt gi 
ven, to find the Heigth of the Pole. 


FE Levate the Pole ro the Complement of the Suns Altitude, 


and (crew the Quadrant of Altitude to the Zemirh : Thea 
bring the EquinoCtial poiat 7 to the Meridian,and number on 7 
the Quadrant of Altitude the degrees of” the Suns Declination, 
and bring that degree to the EquinoRial,and note che degree it #7 
cuts ; for its Complement to go is the Heigth of the Pole, _ 


Example. 


ay x0, The Suns Declination is 20 degrees 5 minutes; His 


Alcitude at Eaſt is 25 degrees 55 minutes here at London: I en. WY 
quire the Heigth of the Pole.Therefore I ſubſtra& 20.5 min.fromM# 
90 the remains is 69 deg,55 min, for its Complement, whereforeſ® 


o . . bd 
I bring 69 deg.55 min.of the Meridian to the Horizon; and to 69 


deg.55 min.which is in the Ze:nich,I ſcrew the Quadrant of Alt. 
rude-then I bring 1 to the Meridian, and counc.on the Quadrant 
of Altitude upwards 20 deg.s min,and move it about the Equi- 
noRial till choſe 20 deg.5 min.rouch the EquinoGtial, which I find 
to bein 38 £ degrees, T hercfore I lubſtract thole 38: from go, 
and the remains is 51x 2 deorees, Therefore I fay the Pole here nt 
London is Eleyated 5 ix ; degrees: | 

The Declination and che Elevation is alwaies the ſame, either 
North or South, for when they alrer their Denomina:jons the 
Suo ar Eatt can haye no Altitude, neither can it indeed reach the 
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Eaſt Point - and therefore in this example, becauſe the Declina. 
tion of the Sun is Notth, it is the North Pole that is Elevated 


here at London, 
To perform the ſame otherwiſe, with a patr of Compaſſes, 


Take off with your Compaſſes from the Equator or Qua- 
drant of Altitude the number of degrees of Alticude obſerved, 
and place one foot at the beginning of 51 on the inner edge of the 
Horizon, and extend the other diretly upwards towards the Ze- 
»ith : Then move the Brazen Meridian through the notches of 
the Horizon till the other point of your Compaſſes (retpe&ing 
the Zenith) reach the Parallel of che Suns Declination : So 
ſhall the number of degrees on the Meridian be the number of 
degrees that the Pole is Elevated above the Horizon , and is ei. 
ther North or South according as the Suns Declination is - as 
before. 

This may yet otherwiſe be performed with the Quadrant of 
 Alcicude, by caking the Nut oft the Meridian, and laying the 
"© edoe of its Index (ſpecified in. (hap. x, Se, 6. of the fuft 


© Beok)exaRtly on the Eaſt line of the Horizon: for when that lies 


= Rftrajght between the point of Eaſt on the outer Verge of the Ho- 
= rizon,and che beginning of + in the inner Verge of the Horizon, 
= then ſhall the upper end of the Quadrant of Altitude point di- 
= rely to the Zerrthiand if then you turn the Meridian through 
© the notches of che Horizon till the Suns Altitude on the Qua- 
= drangof Altitude cut the Parallel of Declination, you will have 
= on the Meridian the heigth of the Pole : as before, 


PRrOB. V. 


; By the Suns Declination and Azimuth at 6. of the Clock 
| green, to find the Heigth of the Pole, and Almicantar 


at 6. 


Levate the Pole ſo many degrees as the Suns Azimmnth: is at 

6. and ſcrew the Quadtant of Altitude in the Zexeth, and 

{ bring the firſt point of 44 tothe Meridian : Then number on the 
Quadrant of Altitude upwards the Complement of the Suns 


| Decliaacion, and bring that degree to the Equator: So _ the 
: coree - 
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degree of the Horizon cut by the Quadrant of Altirude be | the 
Complement of the Poles Elevation; and the degree of the Equa. 
tor cut by che Quadrant of Altitude ſhall be rhe Almicam ay of 
the Sunact 6. of the clock. 


Example. 


The Suns Azimuth at 6 is 12} degrees : Therefore I Eleye 
the Pole x23, and {crew the Quadrant of Altitude to 12 3 de- 
orees Which is in the Zenith ; Thea [I bring the firſt point of y 
- tothe Meridian ; The Suns Declination is 20 degrees 5 mi 

nutes, Therefore I number on the Quadrant of Altitude 69 deo, BY 
55 min. which is the Complement of 20 deg. 5 min, to go, ths BY 
6g deg. 55 min. on the Quadrant of Altitude I bring co cut th #7 
Equator, and find when 69 deg. 55 min, cuts the Equator,tha Þ* 
the Quadrant of Altirude cuts the Horizon, io 38 Z deg. which 
is the Complement of the Poles Elevation: and at the fame tin 
the Quadrant of Altitude alſo cuts the Equator in xy 5 degrees; 
which is the Almicarntar or Altitude of the Sun at. 6, a clock, #7 

PRoB, VI, = 

By the Hour of the Night and a known Star Obſerved Ri 
ſing or Setting,to find the Heigth of the Pole. = 
E&ifie the Hour Index,by Prob, 2. of the former Book; 
R and turn the Globe Weſtwards till the Hous Index pointy? 
at the Hour of the Night; faſten the Globe there, and: tura tl 
Meridian through the notches of the Horizon till the know 
Star come to the Eaſt ſide the Horizon, if the Star be Riling, ii 
rhe Welt if it be Setting ; ſo ſhall the degrees of the Poles El 


vation be cut by the Horizon under the Elevated Pole; and if 
North or $outh according as the Elevated Pole of che-Globe vi 


Pros, VII. : 
Two Places grven in the ſame Latitude, to. find th 
Difference of Longitude, 


Bs the firſt Place to the Meridian, and note the number! 
degrees of the EquinoRial that. comes to-.the. my” | 
- | Wi 
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PkoB, VIII. 


Two Places given inthe ſame Longitude, to find the Dif- 
ference of Latitude. 


Meridian oyer the two Places is the Latitudes of them 
both, and by ſubſiraRing che leſſer number: of degrees 
from the greater you wall have the difference of Latitude, 


ProB. IX. 


Bu the Places to the Meridian, and the degrees of tlie 


Courſe and Diſtance between two Places given, to find 
their Difference in Longitude and Latitude. 


Eek the Rhumb you have failed upon,as in Prob, 34,o0f the 

0 laſt Book, and upon chat Rhumb make a mark for the 
Place you departed from; then with your Compaſſes take 

oft from the Equinoctial the number of Leagues you have 

ſailed upon thac Rhumb, by allowing a degree for every - 20. 
Leagues ,and place ore foot of your Compaſles upon that mark, 
and where the other foot falls on that Rhumb make a ſecond 
mark;then by bringing the firſt mack to the Meridian, you will 
ſee on the Mrridian che Latitude of that mark,and in the Equa- 
tor rhe Longitude as in Prob. 2. of the la(t Book:and by bringing 
the ſecond mark alſo to the Meridian, you will as before,find che 
Longicude and Latitude of the ſecond mark alſo9. Then by fub- 
iraGting che leflec Latitude from the oreater Latitude, and the 
leſſer Longitude from the orearer Longitude, you Will haye the 
difference remaining, both of Longitude and Latizude you arc a- 
rived into, | 


with ir; thea Bring the other place co the Meridian. and nore the 
number of degrees of the Equator that comes to the Meridiaa 
with it : and by ſubſtracting the lefler number from the greater 


you have the difference of Longicude, This aceds no Example, 
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the Parallel of 5 x 2. ' So that by dividing 372. by 10. you have 


PROB, X. 


To find how many Miles are contained in a Degreee of any 
Parallel, 


E Very Degree of the EquinoQtial contains 20, Engliſh 
Leagues and every League 3, Engliſh, Miles : But in e- 
very Parallel to the Equinoctial, the Degrees diminiſh more and 
more even to the Pole,where they end in a point, Theretore a 
Depvree in any Parallel cannot contain ſo many Miles as a De- 
oree in the EquinoGtial, Now that you may know how. many 
Miles are conrzained in a Degree of any Parallel to rhe Equi- 
noctial. Do thus, Meature with your Compaſſes tne width of 
any number of Degrees in any given Paralle};tuppole (for Exam- 
ples ſake) to, Degrees in the Parallel of 5x };Examine in the E- 
quator, how many Degrees of the Equator they will make, and 
you will find 6 7. Therefore x, Degree in the Equator making 
Go M les, 6, Degrees makes 360, to which add tor the | part 
12 Miles, makes 37 2 Miles, to be the Mea'ure of 1c Degrees in 


27 Mes for the Jergth of a D:grce, from Eaſtto Welt in the 
Parallel of 5 x : Degrees, 


Pho? AE ; 


The Rhumb you have ſailed upon, and the Latitudes you 
dctarted from, and are arived to, gen, to find the 
Littcrence of Longitude, and the number of Leagues 
you have Satled. 


=" Irſt ſeck the Rhumb you have failed on, and paſs it 
—{ through the Meridian till it cuts in the Meridian the La- 
ti.ude you departed from; and keepirg the Globe there 

fieddy make a mark cloſe by the Meridian, under that 
Latitude and in that Rhumb on the Globe, and note in the E-, 
quinoCtial the degree of Longitude at the Meridian:then pals that 
Rbumb thrcugh che Meridian again, till it cuts in the Meridian 
the Latitude ycu ate ariyed to; and in that Rhumb and Latitude 


make on the Globe anocher maxk,and examine in the EquinoRtial 
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the Longitude of the ftecond mark; for the difference berween the 
firſt and ſecoad markÞis the difterence of Longitude, Then 0- 
pen your Compaſies to one Degree of the Equinoctial, and by 
meaſuring aJong in the Rhumb, count how magy times that Di- 
fance is contained berween the rwo points in that Rhumb: for fo 
many times 20. Leagues is the Diſtance you hays lailed. 


Example, 


I fail upon the North Welt Rhumb from the Latitude of 19, 
degrees, into the Latitude of 30. degrees 49, minutes. There- 
fore I find the North Welt Rhumb, and turn the Globe through 
the Mcridiao till this Riumb car the Meridian in the frtt Lati- 
tude, viz, 1n 10, degrees,and directly under 10, degrees upon 
the Rhumb I make a prick,and alto find 1.0 degrees 3 mirutes, 
of the Equartoi at the Meridian, for the I orgicude of the Fult 
Place, Then I turn the Globe again through the Meridian, till 
the ſame Rhumb cur the Meridian in the ſecond Latitude, v;z in 
30 degrees 40 minuces,and directly under thote 3o degrees 40 
minutes upon the ſame Rhumb, 1 make another prick, which re- 
preſents the Place I am arrived to: I examine the Lorgitude 
of this prick, as before, and fiad it 32 degrees 10 minutes, 
Therefore I fubltra& che firſt Longitude, viz. 10 degrees 3 mi- 
nutes from che {econd Longitude, viz, 32 degrees 10 minutes, 
and there remains 22 degrees 7' minutes, for the Difterence of 
Longitude. | 

Then for examining the Diſtance,I open my Compaſſes to x, 
degree on the Equinoctial and meaſure upon the Rhumb how 
oft that Diſtance is contained þerween the rwo pricks, and find 
29, that is, 29 degrees x5 minutes, Which multiplyed by 20, 
oiyes 585, for the number of Leagues failed upon that Raumb, 

The reaſon why I open the Compaſſes no wider then to x de- 
oree, is becaule the Rhumbs being Circular or crooked lines the 
diſtance on them may be meaſured more exaatly by otfren count» 
ing that x degree in ther, then if the Tompaſles had bin opened 
ro many degrees, Thus if the Compaſſes had been opened 
wide enough to reach between the two pricks aforetaid, I ſhould 
not have had above 583. Leagues for che diſtance berween che 
two Places : neither is there indeed mote great Circle diſtance 
between them 5 Bur I fajled ypon a Rhumb, that is, I follow'd 
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che Courſe of a Circular winding line,and fo fercht a Compaſg 
about to come to theſe two pricks;and therefore I have in truth 
failed 585. Leagues, For the ſegment of a Rhumb berween two 
Places is alwaies greater then a ſtraight line drawn berwixt them, 
yea ſometimes by half or more in Places neer either Pole. 

Note, If you be not very curious in opening your Compaſſes 
to this ſmal diſtance,you may in oft turning them about upon the 
Rhumb commit error in your meaſuring: therefore when you 
have taken the Diſtance of one degree,try "_ neither gain or 
looſe any thing in meaſuring xo, or 20, degrees of the Equi- 

noCtial by them: for then your Compaſles are opened to a width 
_ exactenough for your purpoſe, 


PrxoB, XIT, 
The Longitudes and Latitudes of two Plates gruen, ta | ] 
find Courſe, and Great Circle diſtance between them, © 


make pricks to either Longitude and Latitude : If any Þ* 
Rhumb paſs from one place to the other, that is (without &: 


In Ind on the Globe the Longitudes and Latitudes giyen, and E: 


more adoe)the Rhumb ſought, Butif no Rhumb paſs 


through ; Take the Rhumb that runs moſt Parallel to the two 
pricks: for that ſhall be the Rhumb.or the neereft Rhumb that 
theſe rwo pricks Bear on, An Example of this,ſee in Prob. 34, 
of the Laſt Book : And the Great Circle Diſtance berween © 
theſe two pricks, you may find as by Prob, z 3. of the ſame Book. 


PRoB. XIIL. 


The Latitude you departed from, and the Latitude you are i 
arrived to, and the number of” Leagues you have ſailed | 
grven, to find the Rhumb you have ſailed on, and d:rffe- 
rence of Longitude. 


Ake a prick on the Globe in the Latitude you departed 
from: then open your Compaſſes to the number of 


Leagues you have failed, by raking for every 20. 


Leagues I. degree of the Equator, half a degree for 
10, 
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x0 Leagues, a qQUArter of a Degree for 5 Leagues, and fo propor- 
tionably for any other number of Leagues:Place one foor of your 
Compaſſes in the prick made for the Latiude you departed from, 
and extend the other rowards the Latirude you are arived ro,and 


' difcribe an occult Arch; Turn the Globe till this occult Arch 


come to the Laticude on the Meridian, and where the Latitude 
cuts this occult arch make another prick to repreſent the Latitude 
ou are arived to;{o ſhall the Rhumb paſſing through thoſe rwo 
ricks(or thatis moſt Parallel to thoſe two pricks) be as in the 
laſt Prob, the Courſe or the Rhumb thoſe two pricks Bears on, 
The difference of Longitude you may find as by Prob, x1. 


ProOB, XIV. 


To find by the Globe the Variation of the Needle 5 com- 
monly called the Variation of the Compaſs, 


{ 
Bſerye by a Compaſs whoſe wyer is placed juſt under 
the Flower deluce, What point of the Compaſs the Sun 


Riſes or Sets on, Morning, or Evening : Then exa- 
mine by Prob: xo, of the ſecond Book, what degree of . 
the Horizon the Sun Riſes or Sets on by the Globe alſo; and if 
the Rifing or Serting be the fame, both on the Globe and Com- 
aſs,chere is no Variation in your Place, Bur if there be difference 
CR—_ the Riſing or Setting by the Compaſs and the Globe, 
then is there Variation in your Place. 

It che point the Sun Riſes upon in the Compaſs be neerer the 
North point, then the point the Sun Riſes upon by the Globe, the 
Variation is Weſtwards, 

If the point the Sun Sets upon in the Compaſs be neerer the 
North then the point it Sets upon by the Globe, the Variation 
is Eaſtwards. 

If the point the Sun Sets upon in the Compaſs be further from 
the North point, then the point the Sun Sets upon by the Globe, 
the Variation is Weſtwards. 

1f the point the Sun Riſes upon in the Compaſs be further 
from the North point then the point the Sun Riſes upon by the 
Globe, the Variation is Eaſtwards, And ſo many degrees as there 
is between the point of Rifing or Sercing found by the Compaſs, 
and the point of ns Riſing or Setting found by the Globe, ſo 
ops Q 3 | many 
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© many degrees is the Variation from the North towards the Eal 


Othermyſe, when the Sun hath Altitude. 


Having the Altitude of the Sun; find by Prob. 22. of the 
ſecond Book,its Azimuth : Then examine by a Compals whe- 
cher the rue Azimmh tound by the Glube, agree with the A- 
z24muth found by a Nautical Compals : It tliey agree there is 
no Variation : Bu: if the Azinmuth of the Compals before Noog 
be neerer the North then the true Azimuth found by che Globe, 
the Variation is Weltwards: | 

If the Azimnth by the Compaſs Afternoon be neerer the W# 
North,the Variation is Eaſtwards. Þ 
' If the Azimrmrh by the Compalis Atternoon be further from 
the North, the Variacion is Wetitwaids, J 

If the Azimmbby the Compaſs betoxe Noon be further from 
the North, the Variation is Eat wards. 5” 

And this Variation ſhall be ag aforeſaid fo many degrees as 
there is berween the + Azimnth Obſerved by the Compals, and E 
the true Azimnth,Obleryed by the Globe, Es 


PROB. XX V. 
To keeha Journal by tbe Globe. 


Y ſome of chele foregoing Problemes you may Dayly =} 

(when Obſcryations can be made)find both che Longicude 

and Latitude 'on the Globe of the Places you are ar1ved 2 

to, and allo the Way the Ship hath made;and make prick 
on tne Globe in their proper Places for every Daies - Journey, fo 
truly and fo naturally that if you kept your reckoning aright you 
may be {ure you cannor mils any thiig of the truth it 1cif ; and 
thac with Jets trouble and greater adyantage,then keeping a Book 
of cyery Daies Reckoning, perf 1 


and Geography. 


PROB, XVI 


To Steer mn the Night by the Stars, 
the 
he. E&ifie the Globe and Hour Index as by Prob, 2. of the 
As laſt Book, and turn about the Globe till the Index of 
the Hour Circle points to the Hour of the Day or Night: 


e is 
000 Then turn the Globe till che Difterence of Longicude 
be, between the Place you depart from, -and the Place you fail to 
pals through the Meridian-and if any Star in che Latitude of the 
the Place you fail To come to the Meridian,or neer the Meridian 
with the degree of the difterence of Longitude, that Star is 
on 7 at that time in or neer the Zenirh of that Place you fail coz 
and by finding the ſame Star in Heaven,as by Prob, 44. of the 
on laft Book. you may direct your ſhip rowards that Star, and fail 
= as confidently (taies M* B/rgrave) as if Mercurie were your® 
as Guide. Bur becaute this Scar moves from the Zenith of this 
and! Place.you mult often examine what Star is cometo the Zenrh, 


and fo often charge the Star you Steer by,asthe-lengcth of your 
Voyage may requite, 


7 Pros, XVII, 
= How toplatt on the Globe @ New Land, never before Diſ- 


| covered, 


Heſe two following Problemes are 2. Chapters of 
M” wrights,delivered by him as follows, | 

It may tometimies fall out in new Diſcoveries, or 
” when your Ship by means of a Tempeft is driven out 
= of her right Courſe, that you ſhall come to the {ight of ſome Lile, 
| Shoald, or new Land, whereof the Mariner is utterly ignorant: 
And to make ſome relation of the ſame. or to © UNtO it {ome 0o= 
ther time, if you defire to fet it down on your Globe in the true 
place, you may do it after this manner : So loon as you have 
Hheht thereof, mark it well ficftt with your Compals, oblerving 
3 diligently upon which Point thereof it lieth, And ſecondly, you 
* I multtheretake the heigrh of the Sun, or of the Pole-(tar, as you 


Were taught Prob. 13, of the ſecond Book; that you may know 
| 19 
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- in what Point your Ship is,and chat point you mult call the Firſ 
Point; which being ſo done, your Ship may fail on her Courſe 
all chat day, till che day following, withour lofing her Way: ang 
the next day mark the Land again, and ſee upon what Point it i 
eth; and then take your heigch, and with ir caſt your Point of 
Traverſe once again ; and thar you may call your ſecond Point, 
T hen take a pair of Compaſſes, and placing one foot upon the 
Firſt Point, and the other upon the Rhumb cowards which the 
Land did Bear,when you Caſt your Firſt Point : fer alſo one for 
of another pair of Compaſſes in the ſecond Point, and the other 
foot upon the Rhumb upon which che Land lay when you af 
your ſecond Point ; and theſe two Compaſſes thus opened, ya 

mult move by their Rhumbs, till choſe two feer of both Con 
paſſes do meer together, which were moyed from: the. foreſai 
two Points : and where they do ſo meet together, 'chere nuy 

you ſay is the Land which you Diſcovered; ' which Land yp 

may point out with the In-lers and Qur-lets, or Capes and otha 

Signes, which you ſaw thereupon, And by che graduacion yah 
may ſee the Latitude thereof; that thereby you may fiad it, $a 
any time after you go to ſeek for it, BY 


PRoOB. X VIIL. 


Seeing two known Points or Capes of Land, as you ſail « 
long, how to know the diſtance of your S hip from then 


Itch one foot of one pair of Compaſſes upon one of th 
two foreſaid Capes, and the other foot upon the Rhunl 


which in this Compals pointetch cowards chat Cape, 
in like manner ſhall you do with another pair of Cox 
paſſes, placirg one foot thereof upon the ocher known Cape, : 
the other foot upon the Rhumb, which (ireccheth towards ti 
faid ſecond Cape; and moving the two Compaſſes (fo openel) 
| by theſe two Rhumbs off trom the Land, the very fame Pit 
where the two feer which came from the two Capes do mee, 
you may affirm to be the yery Poinr where your Ship is, And 
thea meaſuring by the degrees of the EquinoQial, you may { 
What diſtance there is from the ſaid Point to either of the fort 
ſaid Capes, or to any other place, which you think good, for it 
is a very calie matter, if you know the point where your Ship s:Þ 
PROB, 
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ProB, XIX. 


of Tides, and how by help of the Globe you may in general 
guage of them. 


Ivide the EquinoRtal into 30 equal parts,as was directed 
Þ in Prob. 54. of the laſt Book. Theſe 30, equal parts 


repreſent the 30, daies of the Moons Age, 

Then on the North and South point of the Com- 
paſs in the outmolt Verge of the Horizon, Write with red Ink 12. 
From the North Eaſtward,vzz, at the Poinc North and by Eaſt, 
Write 11 At the next point co that the ſame way, viz. North 
North Eaſt, Write 10 5. Ac the next,viz.North Ealt and by North, 
Write 9 3.And fo forward to every poinr of the Compals ; reba- 
ting of che laſt hour } till you come to 12, in the South ; where 
you mult begin again ro mark that Semi-Circle allo in the, ſame 
order you did the laſt. In this Circle is then repreſeored the 
Points of the Compals the Sun and Moon paſſeth by every Day; 
and the Figures annexed repreſent the ewice 12, hours of Day 
and Night, 


Havicg thus prepared your Globe and Horizon, you may by 
having the M>ons Age, and the point of the Compals on which 
the Moon maketh full Sea at any Place given, find at what Hour 
of Day or Night it ſhall be high Tide in the ſame Place, Thus, 

It is a known Rule thac a North and South Moon makes 
high water at Margarate. Therefore Bring the firlt point of 
to the North or South ru in che Horizon, and Elevate the 


North Pole into the Zenith : Then count in the Equinoctial. che 
Daies of the Moons Age numbred in red figures ; and the Hour 
and nnnutes \ written in red figures annexed to the names of the 
Windes ) that ſtands againſt che Moons Age ſhall be the Hour 
of High Tide on that Day or Night ac Margarate. 


The End of the Third Bock, 


: 0 ee; I De ID ons, RE PS oo of ER.” teas TO OE I 7, WA £ 
_ -_ ES CCCITY cl »: . p. nn) wADI< ELF L 
- __ 
- 


” 4. = T ”m 


TheF ourth BOO "9 


Shewing the Praftical Uſe of the 


Applying them to the Solution of 


Aſtrological Problemes. 


"TT He Prattiſe of Aſtrology rs grounded upon a two- 
| fold Dottrine. The firjt, for erething a Figure of 
Heaven,placing the Planets init, finding «a Aſs 

petts they bear each other, and in what Places they are con- 
ſtrtuted, &c. and this we call the Aſtronomical part of A- 

ſtrology. 
The ſecond i5,how to judge of the events of things by the 
Figure erefted : and this u indeed the only Aſtrological 
art. 

p The firſt of theſe T ſhall briefly handle;becauſe what there... 
intls propoſed may be performed by the Globe, both with 
ſpeed, eaſe, delight, and demonſtration. The ſecond 1 ſhall 
not meddle with, but refer you ta the whole Volumnes alrea- 


dy written upon that Subjett. 
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PRos, T. 


To Erett a Figure of the 12 Houles of Heaven. 


Efore you ere a Figure of the 12 Houſes of Heaven ic 
B will be-requiſite you place the Planets, (2,and? F,according, 

co their Longitude and Latntude upon the Globe,as was 

dire-:ed in Prob. 55. of the ſecond Book : for then,as 
you divide the Houles of your Figure by the Circle of Poſition, 
you may by inſpection behold in what Houſes the Planets arc 
{cituared,and allo ſee whar fixed Stars they are applying to, Or 
ſepararing from, Bur to the mater, 
| There 1sdifagreement berween the Ancient and Modern A- 
Atologers, abouc ereRing a Figure of Heaven, Mr Palmer in 
his Book of Spherical Problemes Chap. 48. mentions four ieve- 
ra) waies,and the Auchors that uſed chem; whereof one of them 
is called the Karzonal way uſed by Kegiomontanus;and now gene- 
rally practited by all the Altrologers of this Age, This way the 
face of Heaven is divided into twelye parts,which are called the 
ewelve Houtes ot Heaven,numored trom the Aſcendent or angle at 
Eaſt downwards,with x, 2, 3, &c, As in the following Figure. 

In a Direct Sphear, v:z, under the Equator thete twelve 
Houſes are rwelve cqual parts : but in an Oblique Sphear they 
are unequal parts, and that more or le(s according to the quanti- 
ty of the Sphears obliquity, 

Theſe rwelve Houles are divided by x2. Semi- Circles of Po- 
ſtion; which are Semi-Circles paſſicg from the rwo interſections 
of the Horiz.on and Meridian chrough any Star,degree, or point 
in the Heavens, , 

Four of theſe Houſes are named Cardinals. The firlt and 
moſt eminent of thele Cardinals is the fir{t Houſe,or the Angle of 
Ealt,called the Aſcendent;where the Semi- Circle of P:fincn is | 
the lame with the Eaſtern Semi-Circle of the Horizon, The e- 
cond Cardinal is the tenth Houle,or the Angle of South ; called 
Aedinm ( ulizor Culmen Cali, where the Semi-Circle of Potion 
is the fame with the Semi-Circle of the Meridian above the 
Horizon. The third Cardinal is the ſeventh Houſe, or the An- 
ole of Weſt; called the Deſcerdcat; where the Semi-Circle of 
Poſition is-the ſame with the Weſtern Semi-Circle of the Hori- 
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z.0n. The fourth Cardinal is the fourth Houſe, or Angle of 
North;called [mum Calizwhere the Semi- Circle of Poſition is 
the ſame wich the Semi-Circie of the Meridian under the Ho- 
TIZON, - 

The degrees and minutes of the Ecliptick upon the Cuſps of 
theſe four Houſes(that is,upon the beginning of theſe Houles) are 
found all at once- only by bringing the Riſing degree of the E- 
cliptick.to the/Horiz.on:(for the Horizon repreſents the Cuſp of 
the Aſcendent:) and then ſhall the Meridian cut the degree of the 
Ecliptick on the Cufp of the tenth Houſe, The Weltern Semi- 
Circle of the Horizon ſhall cut the degree of the Ec/iprick on the 
Culp of the Seventh Houſe : and the Semi-Circle- of the Meri- 
dian under the Horizon ſhall cut the degree of the Ecliptick, on 
the Cuſp of the fourth Houle, 


If you have the day of the Moneth, you may by Prob, 3. of | 
| che 
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the ſecond Book find the Suns Place; and if you have the Hour 


of the Day, you may, by fiſt reQiifying che Globe, as by Prob, 2. 


' of the ſame Book, turn about the Globe til] the Index cf the 


Hour-Circle point to the tame Hour in the Hour- Circle, and you 
will chen at the Eaſtern Semi-Circle of the Horizon have the de- 
oree of the Ecliptick that is Riſing, and by Conſequence(as afore- 
faid) all the Cardinal points in their reſpeRtive places, 

Now to find what degree of the Ecliprick occupies the Cuſps 
of the other eight Houſes of Heayen; Do thus, The Globe 
rectified, as aforeſaid, Move the Semi-Circle of Poſition up- 
Wards till 30 degrees of the Equator ſhall be contained be- 
tween it and the Eaſtern Semi-Circle of the Horizon ; ſo ſhall 
the Semi-Circle of Poſition cut in the Ecliptick_ the degree and 
minute of the Ec/ip:ick,on the Cuſp of the twelfth Houſe; and its 
oppoſite degree and minute in the Ecliprick ſhall be the Cuſp of 
the fixth Houſe, (for you muſt note that if you have but the de- 
_s and Minute of the Ec/iptick, upon the Cuſps of fix of the 


Oppofite de- 


grees and mi- 
nutes of the 


oules, the oppoſite degrees and minutes of the Ecliptick ſhall Ecliptick po/- 


immediately poſſeſs the Cuſp of every oppoſite Houle. ) ſeſs the Cuſps 
Then move the Circle of Poſition over 30. degrees more of <A oa 


the EquinoRtial,ſo ſhall the degree of the Ecliprick, cut by the 
Circle of Poſition be the degree of the Ecliprick, upon the Cuſp 
of the eleventh Houſe; and Its oppoſite degree in the Eclinrich 
ſhall be upon the Cuſp of the fifth Houſe. The degree of the 
Ecliptick upon the Cuſp of the tenth and fourth Houſes was 
found 2s before, Then remoye the Circle of Poſition to the 
Weſtern fide of che Meridian,and let it fall rowards the Horizon 
till 30. degrees of the Equator are contained between the Meri- 
dian and it, ſo ſhall the degree of the Ec/iptick cut by the Semi- 
Circle of Poſition be the degree of the Eclip:;ch, on the Cuſp of 
the Ninth Houſe; and the oppoſite degree of the Ecliptick, ſhall 
be upon the Cuſp of the third Houſe. Let the Semi-Circle of 
Poſiion fall yer lower, till it paſs over 3o, degrees more of the 
Equator,ſo ſhall the degree of the Ec/iptick cur by the Semi-« 
Circle of Poſition be the degree the Ecliprick on the Cuſp of 
the eighth Houſe ; and the oppoſite degree of the Ecliprick 
ſhall be upon the Cuſp of the ſecond Houſe. The degrees cf the 


Ecliptick on the Cuſp of the ſeventh Houſe, and Afcendent, were 


found as before. 
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I would ere& a Figure of Heaven for July 27. 5 hours 0,mi- 
nutes Atternoon, 1658, 1n the, Latitude of London,viz. 51 Le 
orees, North Latitude, 

I firſt place che Planers, £2, and 2 F,on the Globe, as by Prob, 
55. of the Second Book was direRed; yer not exactly as 1 find 
them in the Ephemeris, for that ſhews only their place in che E. 
cliptick, ac Noon : Therefore I conſider how many degrees or 
minutes each Planets motion is in a whole Day or 24. Hours, by 
lubſtcaRing the Ecliptical degrees and minutes of the Planer 
place that Day ac Noon from the Ecliprical degrees and mis 
nutes of the Planets place the next Day at Noon: or contrarily | 
the Planet be Retrograde: for the remains of thoſe degrees and 
minutes is the motion of the Planer that Day ; Therefore propor- 
tionably to that motion I pace the Planer forward ia the Ec/jp- 
tick:(or backward if it be Retrograde:) As if the Sun ſhould 
moye forward x degree, that is, 60 minutes in a whole Day, or 
24 Hours, then in 12 hours he ſhould move 3o minutes, in 6 
hours x5 minutes, in 4 hours x0 minutes, in x hour 2 { minutes, 
and ſoproporcionab'y for any other ſpace of Tume:which I con- 
{1der before I place the Planets on the Globe. 

Having thus placed che Pianers on che Globe, I Elevate the 
North Pole 5 x £ degrees above the Horizon, avd find the Suns 
place by Prob. 3, Boek 2. to bein &, 14. degrees 9. minutes, 
Theretore I bring 5, x4, degrees 9- minutes to the Meridian, 
and the Index of the Hour-Circle to x2. Then I cwurn the Globe 
Weltwards, becaule it is Afternoon, till che Index point to 5. 
Hours afternoon,and with a quill I faſten the Globe in this poſi- 
tion - Thea I examine what degree of rhe Ecliptickis at che Af 
cendent or Horizon, aad find 7 27. 47. to which Signe degree 
and minute rr 27, 47. is oppoſte,and therefore,as aforeſaid upon 
che Culp of the Seventh Houſe: Lifting up tne Circle of Poſicion 
till ir paſs over 3o degrecs of thg Equator from the Horizon up- 
wards I find 7 7. 5. cut by it in che Ecliptic%, which is rhe Signe 
degree and minute upon the Cuſp of the ewelfth Houle, and its 
oppolice Signe degree and minute is TT 7. 5, which is upon the 
Cuſp of the fixth Houſe : Thea lifting up the Circle of Poficion 
again til] it paſs oyer 30 degrees more of the EquinoCtial, I find 

cut 
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cut by the Circle of Poſition m 21, 18. which is the Signe de- 

ree and minute upon the Culp of the eleyenth Houle;and its op- 
polite Signe degree and minute is >< 21- 18, Which is upon the 
Cutp of the fitth Houte: m 2. :0. is at the Meridian, which is the 
Cul cf the tenth Houle, and the Sigre degree and minute oppo- 
fite to it is = 3, 20. Which is on the Cuip of the fourth Houſe. 
Then taking the Semi- Circle of Pefinon off its Poles, I place ir 
on the Welt ſide the Meridian, and let it fall towards the Horizon 
till it pats over 3o degrees of the Equator trom the Meridian,and 
find the Circle ef Poſition cut the Echprick in 1, 9, which is 
| the Signe degree and minute on the Culp of the nirth Houſe ; op- 
| poſice ro,a I. 9.is "1, 9, therefore I. 9, is y >" the Cuſp of 
{ the chird Houle : Letting the Circle of Poficion fall yer lower till 
it paſſes over zo degrees more of the Equaror, I fiad it cut the 
| Ecliptuck, 1n $1, 6. 47. Which is the Signe deoree and minute up- 
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on the Culp of the eighth Houlſe;and its oppoſite Signe degree and 
minute is 2» 6, 47- Which is upon the Cuip of the ſecond Houte, 
So haye you a Figure of the Face of Heayen: which if you haye 
future ute for, you may ſer down the leyeral charraRters in the 
proper places of a Figure, as they are on the other ſide the leaf 


PROB. I1. 


To Ere#t a Figure of Heaven according to Campanus, 


_——_—_— as aforefaid makes the beginning of ey 

Houle to be the Semi Circle drawa by che fide of the $6 
mi Circie of Poſition according to the ſucceſſion of every z0i 
degree of the Equator from che Horizoa, . Bur Camp ns mak 
it co be the Semi-Circle drawa by the {ide of the Semi-Circled 
Poſition according to the ſucceſſion of every zo degree of t 
Prime Verticle,or Ealt Azimuthgwhich 15 repretenced by th 
Quadrant of Alci:ude placed at the Eaſt point, mn 

The four Cardinals are the ſame, both according to Regiommt 
tans, and Campanys: but the other eight Houtes difter : Ther 
fore when you would find them according to Campanys; Reciigh 
the Globe and Quadrant of Altitude,and bring the lower end dif 
the Quadrant of Altittide to the Eaſt point in the Horizon: The 
count from the Horizon upwards 30 degrees 0 the Quadrant 
Alcitude,and bringing the Circle of Poſition to uhoſe 30 degree 
examine where che Circle of Poſician cuts the Eclp:ick,which 8 
the aforeſaid time is in m 29. 49 for that degree and minute | 
upon the Cuſp of the twelfth Houſe, and ics oppoſite degree at 
minute in the Ecliprick viz. = 29. 40. is upon the Cuſp of n 
fixth Houſe : Liftup the ( ircle of Poficion 3o degrees high 
upon the Quadrant of Altitude (v/z, ro 60 degrees) and ti 
Circle of Poſition will cur the Ecliptich in m 15. degrees fo 
the Cuſp of the eleventh Houſe, and its oppoſite gegree and m 
nute in the Ecliprick viz, 5 15. is upon the Cufp of the fith 
Houſe. The degree and minute of the Ecliprick, on the Culp 6 
the Tenth and Fourth Houſes is ar the Meridian, 

Then transfering the Circle of Poſition to the Well fide of tit 
Meridian and the Quadrant of Alcitude to the Welt point in tt 
Horiz.on, Ler the Semi-Circle of Potion fall 30 degrees fromthe 
Meridian on the Quadrant of Altitude,and it will cut in the f 
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cliptick..o, 16 degrees, for the Cuſp of the ninth Houſe and its o 
pokite degree and minute in the Ecliptick viz. 16. is upon x 
Cuſp of the third Houſe : Let fall the Circle of Poſition 30 de- 
orces lower on the Quadrant of Alticude,and it will cut the ZE. 
cliptick.in my 2 degrees,for the Cuſp of the eight Houſe, and its 
oppoſite degree viz, x 2. degrees is on the Culp of the ſecond 
Houſe : lhe Cuſps of che Seventh and Aſcendent is the ſame 
With Regiomontanus Vizy it 27.47, and 7 27. 47» The Fis 
gure follows. 


& 
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PRoB, IIL 
To find the length of a Planetary Hour. 
\ Strologers divide the Artificial day (be it long or ſhort) 


inco x2 equal parts, and the Night into. x2 equal 
parts « Theſe parts they call Planerary Hours, The 
; S 7 . \ſl 
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firſt of theſe Piaretary Hours takes irs denomination from 
the Planetary Day; and the telt are named orderly from 
that Planct, according to the ſucceſſion of the Planetar 
Ocbs : As it ic be Muzday that is, the Moons day, (as by Prob, 
4.2, oi the ſecond Look.)the Planer reigning the firſt Hour ſhall 
be », the Planer ruling che tecond Hour ſhall be H, the third 
Planetary Hour ſhajl be *!, the fourth -,che fifch ©. che fxth Q, 
the ſeventh 5: Then begin 2gain with » for the eight Planerary, 
Þ for the nicth and to thi ough the whole Day and Night,cill the 
Sun Riſe again che next Day. ; 

The Jength of this Planezary Hour 1s found -by the Globe, 
thus : The Globe re&ified ; Bring the Suns place to the Eaſt 
ſide the Horizon,and naake a prick at the degree of the Equator 
that comes to the Hirizon with it, Then remove the Suns place 
4» hl Meridian,and count the number of degrees of rhe Equator 
comprehended berweenthat prick and the degree now ac. the 
Horizon; and divide that numoer of degrees and minuies by 6. 
becaute there is 6 Planetary Hours paſt ſince Noon; and the 
Q : >rient (hail ſhewrthe number of d: gr2:5 and minutes that pals 
throvgh che Meridian in ove Planetary Hour, 


Example. 


Fly 27. 1658. T would krow the length of the Planetary 
H-uc hete at Lo9a0n : I] Rectific the Globe,and oring the Sur 
place viz &$, 13. 50. to the taſtern tide the Horizon. and find 
x15 dcerces of the Equator come to the Horizon With it; to this 
Its degiees I make a prick - Then I turn the Suns place tothe 
M:riian.and find 226 degrees of the Equacor at the Horizon, 
1 heretore I either count che number of degrees between the 
pricks and the degree of the Equator at the Horizon, or elſe ſub= 
fir:& the 1cficr from the greacer, but both waijes I find 1 xx de. 
o:ecs of the Equator to pais through the Meridian (or the Horis 
Zon 11 fix Plarerary Hours. Therefore dividing III, by 6.1 
$4 19, degrees 3© minutes of che Equator to pals throveh the 
M -ridian in one Planetary Hour: which 18. degrees 20 minutes 
xeduced into Tune, yeelds 72,mimures, by accounting for eyery 
x5. degrees one Hour. for x. degree 4 minutes, aud for half a 
degree 2. minutes of Time. and fo proportionably- ſo that the 
lerg h of a Pianetzry Hour, July 27 is x common Hour and +4 
minutes here at London. _ Pr on. 
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Pros IV; 


The length of a Planetary Hour &rown, to find what Pla- 
net Kergneth any groen Hour of the Lay, or Night, 


He Globe Rectifed as in the laſt Probleme, Turn about 
the Globe tijl the Index of the Hour- Circle points to 
the Hour of the Day in the Hour Circle, Then count 
the number of deorecs comprehended between the de- 
gree of the Equator at the 'Hocizon. and the prick in the Equa=- 
cor, made as in the latt Proble me, and reduce that nun:ber-ot 4e= 
orecs into minutes of Time,by reckoning 4. minyces of Time 
for every degree of the Equator. Reduce aifo the number of | de- 
orces and mines thac pals through che Meridian in one P) ANC= 
rary Hour into minutes, by alowiag\as atorclaid 4..minn; (S tr C= 
very degree, and then divide the ficÞt ;4:mbcr by che Tecond and 
the Quotient ſhall be the number of Þjacera:y ilours fince Sun 
Rivio Having the number of Pla azy Hours Gice En Ri- 
{11 g *Reckon the firſt Planetary Huur by the name of that Pla 
net c thi bears the denomination of the D: y. the fecond Planeta= 
ry Hour by the Planec tucceeding that in order. che third by the 
Next in order. and fo for all the ret till you come to the laft Pia- 
net 2/4, and then begin again with an io ro! Kc til you 


TY 
have reckoned lo many Planecs as there are Planc:: ary Hours 
fince Mc ing: and th: it Planet the rumbcr ends on ſhall be the 


Plancc Reigning thac Planetary Hour. 


Example. 4 


Tuly 27. 1658. aforeſaid, ] would know what Planet Rules 
at 5 a clock palt Neon : The length of che Planetary hour this 
Day'ftound by the laft Prot bleme'j is x. hour 14, micures : Theres 
fore the Globe Rectified, 1 bring the Index of the Hour Circle 
to the Hour of the Day viz. 5 a clock .in the Hour.Circle, and 
then count the number of degrees berween the Prick made, as 
by che latt Probleme and che degree of the Equator at the Hori- 
zov;a”nd find them 18 >,which I reduce | into minutes, by allow- 
L's for every degree 4 wionwnand that oiyes 745 minutes, This 

5 minuics I aivide by che minutes cortained in one Plancta- 
S2 'Ty 
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ry Hour this Day,viz. by 72, and find x0, hours $, minutes, 
which ſhews there are 10, Planetary Hours and 8. minutes pat} 
and gon fince Sun Rifing, Therefore 4 being the Planet after 
whole name the Day is called viz. Dia Martis, F is as afore- 
ſaid, the Ruler of the firſt Planetary Hour : From him I count 
the Planer ſucceding, which is © for the ſecond Hour; from @ 
T count the Planet fucceding, Which is Q for the third Hour, 
and ſo on to 7,and »: and then I begin the Round again with 
Þ,L,9,and ©, till T come again to 9, which is the tenth Planetary 
Hour fince Sun Riſing - and, the minutes remaining being 8, 
ſhews that there is 8. minutes palt fince ſhe began to Reign. 


ProOB. V. 
To find Part of Fortune by the Globe, 
(x the number of degrees and minutes contained bes 


tween the Suns place and the Moons place, begining ar 

the. Suns place and counting according to the tucceſion 

of Signes till you come to the Moons place; and having 

found that number of degrees and minutes,add them to the num: 

ber of degrees and minutes Aſcending, reckoned from the firfl 

oint of 1, If the ſum exceed 3 60, caft away 360, and the re- 

| mainder ſhall be the number ct degrees and minutes from the firſt 

point in +7, in which Pr, of Foriane falls, Bur if it do not exceed | 

360, you have already rhecumber of degrees and minutes from 
dhe fiilt point of \y in Which you muſt place Part of Fortune, 


Example, 


I would find the place of Part of Fortune for the time of our 
Figure: I ſeek the rwo pricks ty. and 2, and find © 
in 41 14. 9+ and 94n m I9. 44+ therefore counting from the 
Suns place to the Moons place according ro the ſucceſſion of 
Signes,I find 95. degrees 35. minutes, contained between them: 
This 95. degrees 35. minutes I add to 267. degrees 47. 
minutes, the degree and miaute contained between the firſt poiat 
of \/ and the Aſcendent;and they make together 263. degrees 
22. mirautes. This exceeds 360. therefore I caſt away 360. and 
the remains are 3 degrees 22, minutes, for the place in the E- 
e/ptick, of Part of Fortune, reckoned from the firſt point of - 
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Therefore this character @ which repreſents Part of Fortyne,1 ſer 
in its proper place of the Figure, as I did the Planets, 


PRO B. VI. 


7o find in what Circle of Poſition any Star, or any degree 
of the EcliptiCk 5. 


Ircles of Poſition are numbred from the Horizon up» 
wards, upon the Quadrant of Altitude placed at the Eaſt 
or Welt point of the Horizon, Therefore when you 

Would find what Circle of Poſition any Star or degree of the E= 
cliptick is in, Redtifie the Globe and Quadrant of Altitude, and 
W& bring the lower end of the Quadrant of Altitude to the Eaſt or 

Welt point of the Horizon, and litt up the Circle of Poſition till it 


| ” come to the Star or degree of the Ecliptick propoſed : and /the 


£7 cumber of degrees the Circle of Poſition then cuts in the Qua» 
&. drant of Altitude is the number of the Circle of Poſition that the 
& Star or degree of the Ecliptick is in, Ifthe Star or degree of the 
= Eclipiick be under the Horizon,turn the Globe about *till 180, 
degrees of the Equator paſs through the Meridian,then will the 
Star or degree of the Ecliptick be aboye the Horizon : Life up 
then the Circle of Poſition(as before;jto the Srar or degree of the 
8 Ecliptick. and the numberof degrees of the Quadrant of Al- 

WT titude che Circle of Poſition cuts on the Eaft fide, is the 
number of Circles of Poſition the Star was under the Horizon on 
the Weti ſide : Or ſo many degrees as the Circle of Pofition 
cuts on the Quadrant of Altitude in the Weſt fide the- Horizon 
is the number of the Circles of Poſition the Star or degree of the 
Ecliptick, was under the Horizon on the Eaſt fide, o, 


PRosB, VII. 


To find the Right Aſcenſions, the Oblique Aſcenſions, 
and il.c Declinations of the Planets, 


Þ Tas the Right Aſcenſions and Declinations of thoſe 
pricks made to repreſent each Planet, in Prob, r, of this 
Book;and work by them as you were direQed to work 
by ihe Sun,in Prob.26, 27, 28: of the ſecond Book, 

FF To PROB, 
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PrxoB. VIII, 
How to Direct a Figure, by the Globe, 


9" O Dire& a Figure is to examine how many degrees ofthe 
EquinoGtial are moved Eaftwards or Weitwards, While a. 
ny Planer or Star in one Houſe comes to the Culp or any other; 
point of any ocher Houle, 
W hen you would Dire& any Promittor to any Hylegiacal 
poiar examine the degree of the Equator ac the Meridian; ther 
turn about che Globe till the Promitcr come to the Hylegiaral 
point, and examine again the degree of che Equator at the Meti- 
dian; and by tubſtractirg the Jefier from ihe greater, you wil 
have the number of Degrees that paſied through the Meridn 
whilcs the place of the Prowittor was brought to the Hy! gig 
cal point; and chat number of degrees ſhall be the Arch of Dj 
x:Ction, 


Example. 


I would Dire& the Body of the Moon in our Figure afors 
ſaid tro Medirvas (Cii,or the renth Houle : 1 find by the Globe 
203, degr-es 30, mirutes of the Equator at the Meridian with 
the ceath Houte, and :urning che Globe-ijl the prick made to 
repreient che Moon come to the Meridiav, I find 227, degres 
20, minuics of the Equator come to the Merdian with it. T heit- 
fore I tub{itract rhe lefler from the Oreater 12, 203. degrees 3 
minutes.ftrom 22.7. degrees 20. minutes, and haye remaining 2; 
degrees FO Minutes. « | 

, : | 

Chis 22, degrees 50. minutes ſhews that 22, Years 1%, 
Moneths, mult expire ere the Eftec&ts promiſed by the Moons pe 
ſent poſition ſhall opperate upon the fGgnifcacion of the tex 
Houte. x | 

Ifthe Body of the Moon had been Directed to any other point 
theo the Meridian or Horizon:you mult have Elevared the Circ 
of P-{nion ro the poinr propoled;and have under-propped it t0 
that Elevayon,ond then have turned about the Globe tw!) t 
prick repreſenting the Moon, had come to the Circle of Pohiciony 
and tiiea ite degrees of the Equator that ſhould have paſſed 

| s SB = through 
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through the Meridian whiles this motion was making, ſhould | be 
the rumber of degrees of Direction; ;and fgnitic in Tune as fore- 


ſaid, 


PRoB. IX, 


Y Reyolution is meant the Annual Converſion of the Sun 

to the lame = he was in at the Radix of any Buſineſs, 
When you wuuld fird a Revolution by the Globe, firſt find 
the R'gtu Aicenfion of M d Heaven ar the kadix of the Buſineſs, 


& the R; oh: Aſcerfion of rhe Sun 24nd tO1ta dd 8> degrees for evee 
ry Y car fince the Radix ? Fan lubttract 3 60: fo ofc as you can 
ficm the whole ard che Remyis ſhall be the Right Alcenfion 
oi Mid FH: avci for tle Artual Revo /ucion. 

WW I youcc uot the rumber of degrees of che Equator conthined 
WE becv. ee. rhe R oh: Alcenlion of che Mid Haven and rhe Ris he 
== Acc. fon of the Sun, and convert that number of « leorees 100 
Time, by allowi..g for every 15. degrees 1 Hour of Tame1 it will 
ſhew if the Suns place be on the Welbtern fide of :he Meridian the 

number of Hours aid minutes Atcernoon- the Revolution ſhall 

h:ppen. on, but if on the Eaſt fide the Meridian, che number of 
Hours and minuces Before- noon the Revelution ſhall happen ONs 


bl 


PROM Xo 


How a Figure of Heaven may be erected by the Reyoluti- 
ON thus + found, 


1% C Eck the degree of Right Aſcenſion of Mid Heaven, and 
ple LY 2 bring it to > the Meridian {9 ſhall the four Cardinaſ points 
ah of the Globe be the tame with che four Cardinal points 


| in Heaven at che time of the Revolution. The other - 
og 1-5 arc found by the Circle of Policion ; * As in the fir(t Pro- 
rc Þicwus of this Book, 
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The End of the Fourth Book, 


E as by Prob, 25. of the tccond Book you were direed to find 
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Of Revolutions : and how they are found by the Globe, | 


TE OT) wrt athas oy 


[| JW 


RO Ls _—_—— 
WE : ; 
$ J * i 
I_—_——I” 7 - P—_ 


Shewing the Prafical Uſe of the 


GLOBES 


- | | 
Applying them ta the Solution of 
Gnomonical Probleme 


PRAEF AC 


Yals are of two forts,Pendent,and Fixed. Pender 
Þ are ſuch as are hung by the hand, and turned ti 
wards the Sun;that by its Beams darting throu 
ſmal Pin-holes made for that purpoſe, the hour of the Di 
may be found, Theſe are of two ſorts,Vniverſal, and Pi 
ticular. | | 
Vniverſal Dyals are thoſe commonly called Equinaſi 
or Ring-Dyals : They are uſed, by Sea-men and Ti 
vellers,that often ſhift Latitudes. 

Particular are ſuch as are made and only ſerve for Pa 
ticular Latitudes, Of theſe ſorts are the ſeveral Dyd 
diſcribed on Quadrants,Cilinders, &c. 

Fixed Dyals /hall be the matter of this diſcourſe;andt 
are ſuch as are made upon fixed Planes, and ſhew the Hou 


of the Day by a Stile or Gnomon made Parallel to the Ant 
of the Warld. 24 ban a 
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Of the ſeveral Kinds of Dyal 


them. 


A Phin in Dyalling is that flat whereon a Dyal is diſcribed, 

There is lome ditagreement among Older ai:d Later Auchors 
in the naming of Plains: tor tome name them according t6 the 
Great Circle 1n Heaven they lyin + and others according to the 
Icituation of the Poles of the Plains, Thus they which name 
them according toche Great Circke in Heaven cheir Plains ly in, 
Cail chat an Horizonral Plain, which others call a Vertical Plain 
thote Verical, winch uchers will cali Horizontal; and thoſe Po- 
lar, which ochers call Equinockal, 

However chey be calied ic matters not,ſo you can but diſtin- 
guiſh their xtaus,-which with a little confideracion you may ea- 
ily learn co do; For remembring but upon wha: grounds cither 
the Oider or Later Authors gave the Plains their. Names, upon” 
the lame grounds you may ally learn to know them, I contels - 
boch waies admic of lowe jutt exception againſt for in che Older 
Rule a Paain about the Pole,is called an EquinoRtial Plainz when 
as to aiudden apprehenſion it would found more ſignificant ro 
cail it a Polar Plain,as Later Authors do : Aegain,Lacer Auchors 
cail an Horizontall Plain.a Vercical Plainzwhen as ir ſounds more 
fiemficant ro call itan Hotizontal Plain,as Older Authors do: be- 
caule it he. flac upon the: Horizon : Bur I ſhall give you che 
names according to both Rules,and leaye you to your liberty to 
accept of which you pleaſe, 

Firlt cherefore, you have an EquinoRial Plain.otherwiſe called 
2 Polar Plain- This Plain hath rwo Faces. upper, and under : 
Theſe cwo Faces ly in the Plain of the EquinoGiial : the upper 
Face beholding the Elevated Pole, the under Face the depreſſed 
Pole, 

2, An Horizontal Plain,otherwiſe called a Veitical Plain : it 
Jies in the Plain of the Horizon, direRtly beholding rhe Zemh. 

Ere& Plains, otherwiſe called Horizontai Pains are the ſides 
of Walls, and theſe are of ſeven forts, v:2. 1. Ere& Dire& Ver- 
tical,North or South, 2, Ere& DireR, Fatt or Welt, 3, Erect 
Verrical Declining, 4. Erect Inclining D:re&. 5. Ere& Inclining 
Declining, 6. Ere& Reclining Dire&, 7, Erect Reclining Decli- 
Ring. 4 ' 

3+ Ece&t Vertical, North or South DizeR, otherwiſe called 

T Duce& 
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Dire& North or South Horizontals, behold the North or South * 
Directly, and ly in the Eaſt or Weſt Azimuth, FAY 
| 4+» Ere& Dire Eaſt or Well, otherwiſe called Dire& Eft of 
Welt Equinottials, behold the Eaſt or Welt DireCtiy,and lies ig 
the Plain of the Meridian, having its Poles in the EquinoGtial, 

5. Ere& Vertical Declining Plains, otherwiſe called Neclis 
ning Horizontals,do not behold the North or South DireAly,bue 
{werves from them ſo much as the Azimuth Parallel to their 
Plains (weryes or Declines trom them. | 

6. Erect Inclining Dure& Plains, have the upper fide of their 
Plains Inclining or coming towards you, and their Plains do ex- 
actly behold cither the Eaſt, Weſt, North,or South. 

7, Erect Reclining DireR Plains, have che upper ſide of their 
Plains Reclining or falling from you,and their Plains exaRtly be: 
holding either che Eaſt, Weſt, North,or South, 

8, Erect Reclining Declining, or EreR Inclining Declinff 
Plajas,arc thole Plains which are either Inclining or Reclining, 
but do not behold the Eaſt, Weſt, North, or South, DireRtly bu 
{y.ecrye or Decline more or leſs from them, 

o., Polar Plains are Parallel co the Axis of the World,and to 
the Mcridians that cuts the Eaſt and Weſt, or North and South, 

oints of the Horizon, | 

All cheſe kinds of Plains haye two Faces ; the one beholding 
the North Pole with the {ame reſpe& that the other beholds the 
South Pole;except the Equinottial Plain, which, becauſe neither 
Pole is Elevated, hath but one Face : yet that one contains 4 
many Hour lines as two other Faces, 

Theſe rwo Faces or Plains will receive juſt 24. hour lines, fot 
the 24 Hour-lines of Day and Night: for ſo much as che one fide 
or Face wanteth or exceedeth 12, the other fide ſhall ether ex- 
cced or want of 12. | j 

Every Dyal Plain is Parallel to the Horizon of ome Country 
or other in the World:therefore a Dyal made for any Horizon 
in the World may be ſet to ſuch a Poſition that it will ſhew 
you the Hour of the Day in your own Habitation ; Ac leaſt for 
lo long as the Sun continues upon that Plane. 

All Plains nay be aptly demoritrated by the Globe, by fſet- 
ticg it corretpondenc to all the Circles in Heaven,as by Prob. 2. 
ofthe ſecond B ok : for if you imagine the Globe in that Poſt- 


tion were preſt flat into the Plain of any Circle, that Flat ſhall, 
repreſent 
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that Circle ic is preſt into. | . 

Thus ifthe Quadrant of Altitude be applyed to any degree of 
Azimuth,and you imagine the Globe were prelt flat to the edge 
of the Quadrant of Altitude,ſo much as that eAZimnrh Declines 
from the Eaſt, Weſt, North,or South, in the Horizon, fo much 
ſhall that flat on the Globe be faid to Decline either from the 
Eaſt, Weli,North,or South. Or if you imagine the Globe were 

relt flat down even with the Plain of the Horizon, that flat 

ſhall repreſent an Horizontal Plain;becauſe as was faid before, 
the Plain lies in' that Circle cal'd the Horizon, 

The Syyle or Gnomon is that ftraight wyre that caſts the ſha- 
dow upon the Hour of the Day: it is alwaies placed Pazallel to the 
Axis of the World: 

There are ſeveral waies to find the ſcituation of all Plains;but 
the readieſt and ſpeedieſt is by a Clinatory. The Clinatory is 
made of a ſquare board,as A BC D,of a good thickneſs, ard 
the larger the better, berween two of the fides is diſcribed on the 
Center A'a Quadrant as E F divided into go equal parts or de. 
orees, Which are figured With x0, 20, 30, to 90 ; and then back 
again with the Complements of the ſame numbers to go : be- 
tween the Limb and the two Semidiameters is made a Round 
Box,into which a Magnetical Needle is fitted ; and a Card of 
the Sea Compaks,divided into 4 Nineties, beginning their num- 
bers at the Eaſt, Welt,North,and South points of the Compats, 
from which points the oppoſite ſides of the Clinatory receives 
their Names of Eaſt, Welt, North,or South. Upon the Center A 
Whereon che Quadrant was diſcribed. is faltned a Plumb-line, 
having a Plumbet of Lead or Brals faltned to the end of it, 
Which Plumb-line is of ſuch length that che Plumber may fall 
Juſt into the Grove G H below the Quadrant, which is for that 


purpoſe made of {uch a depth that the Plumber may ride freely _ 


within it, without ſtopping at the ſides of it,, See the Figure are" 
nexed,. 

Writ this Clinatory you may examine the ſcituation of Plains, 
As if your Plain be Horizontal ; it is Dire& : and then for the 
true ſcituating your Dyal you have only the true North and 
South line to find:which is done only with ſetting the Clinatory 
Har down upon the Plain,and turning it towards the right or left 
hand,till you can bring the North point of the Needle to hang 
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juſt over the Flower-de-luce;for then if you draw a line by either 
of the (ides Parallel ro the Needle, that line ſhall be a North and 
South line. Bur herein reſpe& mutt be had to the-Variation of 
the Compaſs in the Place you make your Dyal: for 1f the North 
point of theNeedle iwerves from the North point of the World 
thea have you not a true North and South line, But if in your 
Place there be no Variation of the North peint of the Necdle 
from the North point of the World (as now it happens here at 
London) then the line drawn by the fide of the Clinatory (as # 
foreſaid)ſhall be a true North and South line, 

But admit there. be Variation, Having by Prob. x9. of the 
third Book found'the number of deorees of this Variation to- 
wards the Eaf,or: Weſt, count the lame number of degrees _ 
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the North point in the Card either ro the Faſtwards or Weſt- 
wards,and note the degree 1n the Card rermiratirg at chat nume 
ber, tor thar degr&e ſhall be the North point ; and its oppefire 
degree the South point: 90. agrees trom it either way ſhall be 
the Eaſt and Welt potnts, 

Therefore, whereas befote you were directed to turn the 
Cliratory till che North point of the Needle point to the Flower- 
de-luce on the Card. yer mult now turn (or move) the Clina- 
tory till the North point of che Needle harg jult oyerthe degree 
of Variation thus found:and then a lire drawn as aforeſaid, by che 
fide of the Cliratory Paral'el to the Needle ſhall be a North and 
South line or (to tpeak more properly , a Meridional line. 

You may fird a M:ridian li-e ſeveral other waies ; as firlt, 
Tf the Sun ſhine jult at Noon, hold up a Plumb-line ſo as the 
ſhadow of ir may tall upun your P:ainzand that ſhadow ſhall be 
a Meridian lite, 

Secondly, on the backſide the Clinatory diſcribe a Circle, and 
draw a line chrough the Center ro both fides the Circumferences 
crols this line with an other lice at R ght Angles in the Center, 
| fo ſhall the Circle be divided inco four equal parts, Thele four 
| parts you muſt mark with Eaſt, Welt.North, South-and divide each 
of them into go. degrees, In the Center of this Plain ereR a Sw 
| ſtraight wyer prependicularly: when you world find a Meridian 
line examive by cherenth Prob. of the ſecond Book, the Ampli- 
tude of the Suns Rifirg or Sertirg trom the Eaſt or Welt points, 
and waiting the juft Riiing or Sercing that Day, turri the Inſtru- 
ment about till che ſhadow of the wyer falls upon the ſame de- 

ree from the Eaſt or Weſt the Amplitude 1s of, for then the 
North and South line in the Inſtrumeat will be the fame with the 
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North ard South line in Heaven, 


th Thirdly. by the Suns Azimnrh : Find the Azimmth of the *] 
il Sun by Prob. 22, of the ſecond Book : and at the fame inſtant | 
It turn the Inſtrument till the ſhadow of the, wyer fall upon the de- 

e oree on the Inſtrument oppoſite to rhe degree. of the Suns Az#- 

t mth, ſo ſhalbthe Meridional line of the Inftrunent aoree With 

> the Meridional line in Heaven: 


You may the fame way work by the «Azimuth of any Star. 
O::ly,whereas the ſhadow of the wyer ſhould fall upon the op- 
polite degree aforeſaid : Now you muſt place a Sight or Per- 


peadicular upon that oppoſite degree, and turn the Inſtrument a- 
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bſerved in the Meridic | 


If your Plain either Recline or Incline,apply one of the fide 
of your Clinatory Parallel to one of the Semi-diameters of the 
Quadrant to the Piain,in ſuch fort that the Plumb-line hanging 
at liberty may fall upon the Circumference of che Quadrant, for 
then the number of degrees of the Quadrant comprehended | 
eween the fide of the Quadrant Parallel to the -Plain, and tie 
Plumb-line ſhall be the number of degrees of Reclnation, if i! 
Center of the Quadrant points upwards, or Inclination if te 
Center points downwards, 

It your Reclining or Inclining Plain Decline,draw upon it 
line. Parallel to the Horizon,which you may do by applying tt 
back-fide of the Clinatory,and railing or depreſiing the Centerd 
the Quadrant till the Plumb-line hang juſt upon one of the & 
mi-diameters,for then you may by the upper ſide of the Clinat 
ry draw an'Horizonral line if the Plain Incline, or by the under 
{ide if it Recline, If ir neither Incline or Recline,you may dn 
an Horizontal line both by the upper and under fides of che Cl 
natory. Having drawa the Horizontal line,apply the North i 
of the Clinatory to it, and if the North end of the Needle - poi 
direly towards the Plain,it is then a South Plain, If the Nat 
point of the Needle points dire&tly from the Plain, it is a Ne 
plain: bur if it points rowards the EA, it is an Eaſt Plain - if & 
wards the Weſt,a Welt Plain. If it do not point direAly ett 
Eaſt, Welt,North, or South, then ſo many degrees as the N a 
declines from any of theſe four points to any of the other of tl 
four points, ſo many degrees is the Neclination of the Plain, wi 

reſpect (as aforeſaid)had to the Variation ofthe Compals. 
Or if you find the eAzimnth of the Sun by its Altitude 0 
ſeryed juſt when its beams are coming on or going gr” 
| | : " 
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ſhadow of the Perpendicular will be in one: then taking the Al- 
titude of the Sun you may by Prob. 22. of the ſecond Book find! 
its Azimuth, and thereby know in what eAzansth the Plain of 
your Dyal lies:for the Azrimmh your Plain hes in is diſtant from 


the Azimnth of the Sun juſt.go, degrees, 


PRoO8B, I. 


How by one poſition of the Globe to find the diſtances of the 
Hour-lines on all manner of Plains. 


Ou may have Meridian lines drawn from Pole to Pole 
through eyery 15, degrees of the Equinoctial, to repreſent 
the Horary motion of the Sun both Day and Night; and 
when the Pole of the Globe is Elevated to the height of the Pole 
in any Place and one of theſe Meridian lines be brought to the 
Brazen Meridian, all the reſt of the Meridian lines ſhall eur any 
Circle which you intend ſhall repreſent the Plain of a Dyal in 
the number of degrees on the ſame Circle that each reipedtive 
Hour-line is diſtant from the Noon-line point in the ſame Circle. 
Thus if you ſhould enquire the diftance of tae. Hour-lines up- 
on an Horizontal Plain in Zezdons Latitude ; The Pole of the 
Globe as aforeſaid muſt be Elevated 5 x Zdegrees,and one of the 
| Meridian lines (you may chuſe the Vernal Colure) be brought 
to the Brazen Meridian, which being done,you are only to exa- 
mine inthe Horizon {Becauſe it is an Horizontal Plain) at what 
diſtance from the Meridian (which in Horizontals is the Noon- 
line) the ſeveral Meridians drawn on the Globe incerſe& the 
Horizon, for that diftance in degrees ſhall be the diſtance on a 
Circle divided into 360. degices that each reſpeftive Hour-line 
mult have from the Meridian or a Noon-line choſen in the ſame 
Circle;and lines drawn from the Center of that Circle, through 
thoſe degrees ſhall be the Hour lines of an Horizontal Plain. 
It it bean EreR DireR South Dyal you enquire after ; Keep- 
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Ins the Globe in its former poſition,avply the Quadrant of Ah 
tude co the Zeatrh, and ws lower end to the Eait point of 
Horizon.tor thea as was ſhewed tn the Preface)by im3g1ningt 
Globe to be preit thr co che graduated edge of the Quadcant 
Alticude,thac flac hail be a Seurh. Plain and che number of 1 
Orees ch: M:cidizus cuts 10 the Q14drante of Alticude numir 
from the Z ih lawawards hill be the number of degre 
thac each H »u: hone ſhall be diltanc from the Meridian ar Nov! 
liae in a Circle of 360. degrees. and lines drawa from che Ct 
ter of cha: Circle carough thoſe deprees. {hill be the Hour li 
of halfthe D iy: che Hour lines for che otner half of the Day 
of che lame diltance from the N5on-line, wich chele ; only 
mult he p'aced on rhe other ſide. the Non line. 

It your Plain be not Dire& bur declines Eaſt or Welt, yt 
muſt number the Declination Ealtwards or Weſtwards 
pectively in the degrees of the Hoxizon and (the ney 
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Altitude ſcrewed to the Zenith, (as aforeſaid ) bring the lower 
end of the Quadrant of Altitude to the faid degrees of Declina- 
tion,zhd.the number of-degrees cut by the Meridians in the 
Qyadfane of Altitude-numbred downwards, is the number- of 
degtees.that the Hour-fines are diftant from the Noon line in a 
Circle of 360; degrees. : And lines drawn from the Center of 
that Circle through: thoſe degrees be the Hour lines of half the 
Day... And if you turn about the Quadrant of Altitude upon 
the Zenith point till the lower end of it come to the degree of 
the Horiz on-oppdfite-to:the-degree of Declination tound before, 
the Meridian lines. an the Globe(as before) ſhall cut the Qua- 
drant of Alcitude in the number of degrees(counted downward) 
' thac each Hour-line is diſtant from the other fide the Noor-line - 
And {mes drawn from the Cetter--of that Circle through thoſe 
degrees ſhall be the Hour-lines of the other half of the Day, 
**-If yoar Plane Decline,and alſo Recline or Incline, you muſt uſe 
the Gnomonical Semi-Circle,diſcribed in Prob, x2,which muſt be 
Bieyated-on- the-Quadranc of Altitude whey it is ſet to the De- 
clinacion (as by the former Rule)according to the complement of 
Reclination,or Inclination : But if-your Plane be Dire&,and Re- 
Cline, or Incline,it muſt be ſet to the Meridian;;and the Meridian s 
en the Globe ſhall cut that Semi-Circle in the number of degrees 
counted from the Quadrant of Altitude if the Plane Declines, or 
from the Braſen Meridjan,if ic be DireR, that the ſeveral Hour 
lines are diſtant from a line Perpendicular to an Horizontal line, in 
a Circle divided into 360 degrees; And lines drawn from the 
Center through thoſe degrees ſhall be che Hour-lines of ſuch 
Reclining or Inclining Planes. | 
-. If your Plane be an Eaft or Weſt, either Dire& or Declining;or 
an EquinoQtial Plane(for they are upon the marter all one) you 
may better conceive how they are to be made, then make them 
by the Globe, Andfor the help of your fancy herein, take Mr 
Blagraves conceit,who in his Book 6, Chap, 8. very properly 
demonſirates the Rules for projeRing the Hour-lines on theſe 
Planes. Ne propoſes to take 12. wyers bowed into exa& Cir- 
cles, all of equal Diameter, and fet togecher ac equal diſtance 
one from another ia two oppoſite points, as in two Poles, and to 
have a ſtraight line to paſs from one Pole to another, as an Axis, 
Theſe x2 Wyers ſhall repreſent 24 Meridional Semi-Circles, 


-Qr indeed they.may repreſent the Globeit ſelf;containing 24 Me- 
| | ds | ridional 
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ridional - Semi-Circles to be 
diſcrtbed on the Globe, as 
aforelaid; And if you place 
the Horizon of the Globe 
Horizontal, and the North» 
and South points of the 
Globe towards the North -(& 
and- South points in Hea- ||\\ 
yen;and bring one of theſe 
Wyer Meridians direRly 
under the Braſen Meridian, 
and the Axis of this Wyer- | "FONT Or ine none | 
Globe in the Plain of the NeuupAhernnnnnc? 
Horizon,and faſten a Thred 0 aavnuas 
in the middle of the Axis, = CO 
tharchred drawn from the ae ereteacetreaa amen arenca 
middle of the. Axis by 
eyery one of theſe wyers 
ſhall, if prolonged till it 
touch an Eaſt and Welt _. 
line drawn diretly under 
or over the points Zenith 
or N adi, point out on that tng0eFapanangeatmhenrnanarnannnennaunarecy 
Eaſt and Welt line the. di- | 
ances of each: Hour: line _ RIG 
from the x2 a clock line; And lines drawn at Right Angles 
through that Eaft and Wet line, ſhall be the Houir lines of an 
| Eaſt or Weſt Plane, or of an Equino@ial Plane. | 

The moving this thred from wyer to wyer repreſents the mo-« 
tion of the Sun,which as it paſſes over all the Meridians cauſes 
the-ſhadow. of thac Meridional Semi- Circle which it is dire&ly 
over, and the Axis, and the Meridional Sen-Circle d'reAly ops | 
police to the upper Meridional 'Semi-Circle to fall all intro one 
ſirajght line : And upon what pointin the Eaſt and Welt line 
(mentioned before)thar ſhadow- line ſhall fall is marked cur by 
the *pplicazon of che thred as aforeſaid : and is an Hour-line on 
any of the foreſaid Planes. | 

I you underſtand this Probleme rightly, you do already know 
how to draw the Hour lines upon all manner of Planes,and need 
co furcher InftruRions; yer partly fearing a raw. Student ſhould 
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not clearly underſtand theſe Rules ,and parcly doubting) becaule 
other Authors have been more Copious upon this SubzeR)thar I 
ſhould be cenſured to be too ſparing of my pains,if I ſhould light- 
ly rouch fo eminent a DoQtine as Dyalling is : T herefore I ſhall 
more diſtin&ly handle Dyalling by che Globe, according to the 
way or Method chat other Authors have uſed, and that after fs 
plain a manner as poſſibly my Genius can deviſe.” 


Pxos, II. 


To make an EquinoCtial Dyal. 


and through A the Center thereof draw a ſtraight line 

Parallel to one of the fides,as B E ; Crofs that Rraight 

line with another ſtraight line as C D at Right Angles, 
ſo ſhall the Circle be divided info 4 equal parts : Divide each 
of thele four equal parts into 90, degrees ; as in the Figure, This 
Circle ſhall repreſent the Horizon, | 

Ere&a wyer exaQtly perpendicular to the Center of the Plane; 
and that wyer-ſhall be the Gom70» or Style of the Dyal. 

Then Eleyare one of the Poles of your Globe into the Zenith, 
and bring the EquinoQial Colure to the Meridian. And becauſe 
in every hours Time x5 degrees of the Equator paſſes through 
the Meridianin Heaven, therefore turn the Globe till x 5 degrees 
of the Equator paſs through the Metidian of your Globe; to {hall 
the Colure paſs by x5 degrees of the Horizon alſo, Therefore 
from the Center of your Plane draw Rtraight lines through 
'I5. degrees, from one of the Semidiameters both wales : 
2a) thoſe ſtraight lines ſhall be two Hour-!lines : Then turn the 
Globe cill x5-degrees more of the Equator paſs through the Me- 
Tidian,and you will figd.as before, the Colure paſs by 15 degrees 
more of the Horizon: therefore on your Plane number x5. de- 
orees further beyond both the former lines, ard from the Center 
draw ſirajght lines through both thoſe 15, degrees, and they 
ſhall be two Hour lines more, F6r all the other Hour lines' turn 
the Globe till 15. degrees of the Equator at a time paſs through 
the Meridian,as before,and you will find"that for every 15. de- 
grees of the Equator that paſſes through the Meridian,the Coture 


Will paſs through I5. degrees of the Horizon * therefore thoſe 


ID Iſcribe a Circle,on a ſquare board or Plane as BC E D, 
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ſucceſſion of every 15 degrees on- your. Plane, ' Haying- drawn 
che Hour lines, you may ſet figures to them, beginning to num- 


X11, and the next Hour line to the left hand with I, and the next 
- T1, the next III, &c. to XII. and begin again with I, IT, 111, 
&c. till you come to the other XII, where you began : and then 
your Dyal is finiſhed, See the Figure, | 


0 


ob 
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This is an Univerſal Dyal,and ſerves in all Laticudes: therefgre 
Fl when you place it you mult ſet one of the XIIs downwards, and 
the*Axis Parallel rothe- Axis of the World, 


| f the Gromon mult appear on both ſides like the flick in a Whis- 
ligio, which childeren ule;or elſe you mul turn ir-upſide down, (ra 
| oft as the Sun paſſes the EquinoCtial. | 

; by . | PROB, 


 - Hour lines mult be drawn from the Center according. to the 3 , 


ber your Hour lines from' one of the Diameters,marking it with 
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But note, Both faces,of this Dyal ought to be divided, and | 
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| PRos, ITT. X 
To make an Horizontal Dk >. 


Ifcribe a Circle on your Plane,as C B D E,and throvgh 

the Center A of that Circle draw a Meridian line, as 

BE; croſs that line at Right angles with another line, 

as C D; ſo ſhall your Circle be divided into four e- 

qual parts : Divide each of theſe four parts into go. degrees ; 
ſo ſhall the whole be divided into 360. Theſe 3 6c degrees re- 
preſent the 3 60 degrees of the Horizon, which a Meridian line 
drawa through the place of the Sun runs through in every. 24, 
Hours : The motion of which Meridian line through the de- 
orees ofthe Horizon is Regular in a Paralle] Sphear ; for in &- 
qual Time it moves an equal Space throughour the whole Cit- 
cle,viz. it will paſs through. 15, degrees of the Horizon in one 
Hours Time,f(or which is all one) Whiles x5.degrees of the Ex 
quator paſſes through the Meridian ; as was ſhewed in the laſt 
Probleme : Bur in an Oblique Sphear ics motion through the 
Horizon is Irregular, and that- more or leſs according to the 
more or leſs Obliquity of the Sphear : For far Northwards or 
Sourhwards you may ice this Meridian line paſs through 40, 50, 
yea 60, degrees of the Hoxjz.0n40 one Hours time, 52, whiles 
I5., degrees of the Equator paſſes through the, Meridian: 'but 
in an other Hours time you will ſcarce haye 4 or 5 degrees pals 
through the Horiz on-whiles x5- degrees of. the Equator paſles 
through the Meridian, 
, * Bur that you may know the motion: of the. Sun:(repreſented 
bythis Meridian line ),through the Horizon in all Laticudes ; E- 
levate the Pole ro the Eleyation of your Place, and chule inſtead 
ofa Meridian Tine drawn through che Place of the Sun: the Ver- 
nal Colureto be your Meridian line ; boch becauſe it is moſt 
yitible ; and becauſe from therce the degrees of the Equator are 
begun to: be numbred, ſo that what ſo eyer degimal degree of 
the Equator you light on atthe Meridian, or el'e where, yau 
will hind its number frm that Coluxe already fet down to F to 
hand, withour cicher adding to,or ſubſiraRting from it. ring 
'this Colure therefore to the Meridian, and the Index of the 
Hour Ciscle to 12, in the Hopr Circle, Then turn the Globe 
V 3 Weſtwards 
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through the Meridian, ſo oft you mult examine what degrees of 
che Horizon the Vernal Colure cuts; and thoſe degrees and mi. 
nutes ſo cut by the Vernal CoJure mult be found in the Circle 
C B DE, beginning your account or reckoning at B towards 
D, and markt with Pricks : through which Pricks you muſt 
draw lines from the Center A, and choſe lines ſhall be the Hour 


lines after-noon, Then bring the Colure to the Meridian agaia | 


to find the Fore-noon Hour-lines, and turn the Globe Eaſtwards, 
and ſo oft as x5 degrees of the Equator paſles —_ the Me. 


ridian, ſo oft you mult examine what degrees of the Horizon the 


Vernal Colure cuts ; and thoſe degrees and minutes ſo cuc by 
the Vernal Colure muſt be found in the Circle CBD E, be 
oining your reckoning from B towards C, and market with 
Pricks : through Which Pricks you mutt diaw lines from the 
Center A, and thole lines ſhall be the Fore-noon Hour-lines. 

Theſe Hour-lines mutt be markt from the Meridian line, viz, 
the line A B,which is the 12 a clock line.cowards D,with I, 11, 
III. &c. ill you have numbred co che Hour of Sun ſer (found by 
Prob. 7. of the ſecond Book) the longelt Day, and from the 
Meridian line towards C with XI, X, IX, &c. till you have 
numbred to Sun Riting the longeſt Day. 

The S:4e mult be placed in the Center and Elevated ſo many 
degrees above the Plane, as the Pole is elevated aboye the Hott 
zon of the Place, | 

bi 
” Example ofthe whole. 

I would make an Horizontal Dyal for Londons Latitude: 
T herefore I Elevate che Norch Pole 5 1 3degrees aboye the Hoti 
Zon,and bring the Vernal Colure to the Meridian, and-che Index 
of the Hour Circle ro 12 on the Hour Cucle; 

And turging , x|a clock-or till x5 #1. 4: 
the Globe | 2| deg of the Equa- | 24. 's 
Weſtwards, | 3 \tor paſs through / 38, 4 


from the Meridiatu 


till the Tn- | 4 {che Meridian; I| 53. 26 
dex, points | 5 | find che Colure{7 x. 6 
to 6 \cut the Hori. in! 90,  / 


Theſe are the diſtances of the Hour lines from Noon till 6 at 


Night ; and to theſe diſtances oa the Plane {counting irom B _ 
: ED wards 


Weſtwards, and fo oft as 5 degrees of the Equator paſſes | p 
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wards D,) I make pricks ; and from the Center Idraw lines 
through theſe Pricks;and theſe lines are the Hour-lines from 12 
to 6 Afternoon. Bur the Sun in the longeſt Day fhines till paſt $ 
ar Night;as.you may find by Prob. 48. of the ſecond Book, 
theretoxe here wants the two Evening Hour lines; which though 
they may be found after the ſame way I found the former, (v:z. 
by continuing the turning of the Globe Weſtwards) yet 'that I 
may the ſooner reduce my work to the Pane, I Count the num- 
ber of degrees between the 6 a clock line and the 5 a clock line 
in the Circle on the Plane;for the ſame number of degrees counted 
from D towards E is the diflance of the 7 a clock Hour line from 
the 6 a clock Hour line;and the number of degrees contained be- 
tween the 6 a clock Hour line and the 4 a clock Hour line is the 
difance of the 8 a clock Hour Jine from the 6 a chock Hour-line, 
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Or 1 need not draw the , and 8 aclock Hour lines, til T have 
drawn the forenoon Hour lines; for then by laying the edge &,, a 
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and Geography, 


Ruler (chat each through the oppoſite {ide of the Plane) to 


the Morning 7 and 82 clock Hout lines, I may by the fide of 
that Ruler draw lines, from the Center through the oppoſite fide | 
of the Plane, and. choſe : lines ſhall be the > and 8 a clock Hour 
lines Afternoon, + lea; 1 | 

- Hiving thus all the Afternoon Hour lines, I bting the Vernal 
Colure to the Meridian again ; fo ſhall the Index again Point to 
12 Therefore, as before I curned the Globe Weſtwards, ſo now 


121) 2 clock,or till x5 Its 40 


turning .it |, xo| deg.of the Equa-| 24.1 5 


Ealtwzrds, -: 9\tor paſs through} 38. 4 | = 
call rhe Tn-:4 - 8{the Meridian, 1} 53. 36 iQ wy Vleridiah 
dex points | 7 find the Colure|71. 6 

to 6) cut the Hori, in 


T helſe are the diſtances of the 'Hour lines from Noon to 6. 2 
clock in the Morning:and theſe diſtances 1 ſeek in the Circle of 
the Plain (counting trom the Noon line B towards C) and mark 
them with Prieks; through which pricks(as before)I draw lines 
from the Center to the ouchide the Plane:and thoſe lines ſhall be 
the Hour lines. 

Or haviog the diſtance of all the Afternoon Hour-lines, T haye 
alſo the diſtance of ail the forenoon Hour lines from the Meridi- 
angas you may fee by comparing the two former Tables, Fot 
the x a clock-Hour line Afternoon is equidiftant-from- the Meri- 
dian or Noon line with the x1 & clock Hour line before Noody, 
viz, they are both x x degrees 40 minutes diſtant from the Noon 
line, and the 2 a clock Hour line Afternoon is from the Noon 
line equidittant wich che 10 a clock Hour line Beforenoon; for 
they are bork 24. degrees 15. minutes diſtant from, the Meridi- 
an or Noon line: and fo all the other Morning Hour lines ate di- 
Rant from the Noon line by the ſame ſpace that the ſame num- 
ber of Afternoon Hour lines (told frem the Meridiao on the con- 
trary ſide che Noon line) are dilttant from the Meridian, 

Whence it foltows,tha: fince(as aforeſaid)the fame number of 
Hour lines after 6 at Night, and before in the Morning have 
the ſame diſtance from the 5 a clock line-that, the ſame number. 
of Bout Hities befote 5 at Night and after 6 in the Morning have 

from che 6 4'cleck Tink 3, and fince the Tame number of _ 
WT 2 ines 
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lines before Noon are equidiſtant from the Meridian-or Noon line 
by the ſame ſpace of degrees that the ſame number' of Hour lines 
Afternoon are ; Ir follows(I fay)that having found the diſtance 
of the ſix Hour lines either before or after Noon, you have alſg 
oiyen the diſtance of all the other Hour lines, 

If you will have the half Hour lines placed on-your Dyal you 


- muſtturn the Globe till the Index points to every half: Hour in 


the Hour Circle,as well as to the whole,and examine the degrees 

cf the Horizon cut by the Yernal _ Colure, as you did for the 

whole Hours; and in like manner transfeg them to your Plane. 
Having thus drawn all the Hour lines 1 count from the Noon 


| line 5x 2 degrees,the Elevation of the Pole here. at London; and 


from the Center A I draw a ſtraight line,as A F through theſe 
5X 7 degrees,for the Gnomon or Style,and prolong it to the far- 
thelt extent of the Plane : From this Gzomor or S:3/e I let tall a 
Perpendicular upon the Noon line,as F G: (this Perpendicular is 
called che Subſtile} and this Perpendicular and its Baſe (which 
is the Noon line) and Hypothenuſa (which is che Gromorn) ſhall 
makea Triangle, which being ereed upon the Baſe, ſo as the 
Subſtle may ſtand Perpendicular to the Plane, the Hypothenu- 
ſa A F ſhal: be the Gzomon,and be Parallel co the Axis of the 
World;and caſt a ſhadow upon.the Hour of the Day. 


PROoB, IIITL 
To make an Erect Direct South Dyal. 


Raw on your Plane an Horizontal lineas C A D, as was 

ſhewed 16 the Preface : mm the middle of this line(as at A) 
ditcribe as on a Center the Semi-Circle C B D :: from: the: Cen- 
ter A let fall a Pcrpendicular,which hall divide the, Semi- Circle 
into rwo Quadraats, each of which Quadrants-you | mult divide 
inco 90 degrees, Then ReRihe the Globe, Quadrant of Alci- 
tude,Colure and Hour Index : thus, Elevare the Pole of the 


Globe to the Laticude of your Place, and ſcrew the Quadrant of- 


Altitude to the Zezith, Then bring the Vernal Colure to the 
Meridi1n,1nd the Index of the Hour Circle to the Hour of 12. in 
the Huur Circle; fo ſhall your Globe, Quadrant of Altitude, Co- 
lare.and Hour Index be ReQified, Ard thus you muſt alwaies 


ReQtifie them for che making of moſt ſorts of Dyals by the 
X | Globe, 
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Globe. Then to make an Ere& DireR South Dyal, Bring the 
lower end of the Quadrant of Alticude to. the Welt point of the 
Horizon ; And turn the Globe Weſtwards till the Index points 
to all the Hours Afternoon ; and examine in what numbers of 
(i degrees from the Zenith the Colare cuts the Quadrant of Alti- | 
, tude when the Index points to each Hour: for a line drawn from 
the Center A through the ſame number of degrees reckoned 
from the Perpendicular A B (which is the 12 a clock line) to. | 
wards D on the Plane,ſhall be the fame Hour lines the Index - 
o1ntS At, | Wy | 
Thus in our Latimde,viz, 5 x 7 degrees,the Vernal Colure be- 
ing brought to the Meridian and the Index to 12; 


LL = R8(:-AA za tbh + ., 


If you turn the x) a clock,or till x5deg.f 9. x8 
Globe Wett-} 2 | of the Equator paſs| 19. 15 

wards, till the o| ofthe, the Meridi-f 32, F | coufited from | 
Index points) 4 /an, the Colure will} 48. © | the Zenith. 

to [cw the Quadrant of 67, 4. 


6) Altitude in 90, 


me. rd ed AL.i) MG, 


And theſe are the diſtances of the Afternoon Hour lines;which 
you muſt transfer to the Eaſt fide of your Plane, viz, from B to- 
wards D;and draw lines from the Center A through theſe di- 
ſances;and theſe lines ſhall be your Afternoon Hour lines. 

Note(once for all)when the Colure goes off that Circle you 

examine the Hour diftancesin,the Sun will ſhine no longer upon 
that Plane';- As in this example the Colure goes off the Qua- 
drant of Altitude at 6 a clock; therefore the Sun will not ſhine 
longer then till 6 a clock upon this Plane. ; 
"I The Hour lines before Noon have the fame diſtance from the 
Fi Meridian thar:the Afternoon Hour lines have,as was ſhewed; in 
| the laſt Probleme:- Only they muſt be drawn on the- Weſt fide 
the Noon line,and counted from B towards C, | 


Otherwiſe, 


You may reduce all Verticals into Horizontals;if you Eleyate 
the Pole of the Globe to the Chmpdazn of the Latitude of 
your Place, and bring the Vernal Colure to the Meridian under 
the Horizon, and the Index of the Hour Circle to 12; and turn 

; j A - as 
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the Globe Weſtwards; for as the Index paſſes through every 
Hour on the Hour Circle,the Colure ſhews in the Horizon the 
diſtance of the ſeveral Afternoon Hour lines from the: Meridian, 
or 12a clock line, in the Circle on your Plaiie, numbred from B 
to D:and lines drawn from the Center through theſe diſtances on 
your Plane ſhall be the Afternoon Hour lines of your Dyal, 


Example, 


Londons Latitude is 5 x 1 degrees, Its Complement to 90. is 
38 5. Therefore I Eleyate the Pole 38 3 degrees above the Hori- 
z 0n,and bring the Vernal Colure to the Meridian under the 
Horizon,and the Index of the Hour Circle to. x2 on clic Hour 
Circle, Thea | h 
Turning the {x2 clock,or till 15/9 38 | , 
Globe Web. 2-} deg, of the "a r9 15 from the InterſeCti- 
wards,till che' z [tor paſs through} 32 
Index of the} 4 /the- Meridian, I) 48 ia eh { T 
Hour. Circle| 5 | find the Calure| £7 acorn hog 
points tO 6 | cut the Horizoriin<go | vic. | 

And theſe are the diſtances of the 6 Hour I:nes from che Merid. 


and the Horizon: as 


WW 


— 


By this Example you may ſee that ic is eaſie to reduce Verticals 
into Horizontals : and Horizontals into Verticals : for this Ere& 
Dire& Souch Dyal.is an Horizontal Dyal- to, thoſe People that 
Frog 90 degrees from us,viz., in the South, Latitude of 38 1 

ESreces, | 

Then make a Triangle, whereof the Noon line ſhall be 

EE | XN 2 Bale : 


on of the Meridian 
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Baſe: from it count the Complement of the Poles Elevation,v;z,: 
38 : degrees,and through them draw the line A F,from the Cen- 
ter A Which ſhall be Hyporenyſa; Then ler fall a Perpendicular 
upon the: Noon line A B, ſo is your Triangle made. If this 
Triangle be ereQed Perpendicularly upon the Baſe or Noon line, 
The. Hynotenuſa A. F ſhall ſtand Paralle} to the Axis of the 
World,and caſt a ſhadow upon the Hour of the Day. | 


PROB, V. 
To make an Erect Direct North Dyal. 


I F the Ere& Dire& South Dyal were turned towards the 
North;and the line C A D were turned downwards, and 
the line marked with 7 be now marked with 5 ,and the line 
.. 8 with 4, the line 5 with 7,and the line 4 with 8, then haye 
you of it a North Ere& Dire& Dyal. 

All the other Hour lines in this Dyal are uſeleſs, becauſe the 
Sun in our Laticnde ſhines on a North Facethe longeſt Day only 
before 6 in the Morning, and after 6 at Night, ” 


PrRoB, VI. 
To make an Exe Direct Eaſt Dyal,. 


| Heſe forts of Dyals-may better be demonſtrated then 
made by the Globe;uoleſs che Axis of your Globe 


were acceffible, as- in the Wyer-Globe, ſpecified in 
| Prob, x, Therefore when you would make an Eaft, 
or Weſt Dyal, or a Polar Dyal, | 
.. Provide a ſquare Board, us ABCD, draw the firaight 
line ' f upon it Parallel to the fides A C, and B D. and juſt 
ina the middle between them - Croſs this ſtraight line ar 
OE Angles with another Riraight line, as g þ,quite through the 

oard, 


Upon this Board with a little Pitch or Wax faftea the Semi-. 
Circle of Poſition, ſo as both the Poles thereof may ly in the line - 


g h,and the middle of the Semi-Circle marked co may- ly upon 


he line e f;ſo ſhall ; be the Center of the Semi-circle of FO__ 
; =. N 
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Tn this Center make a ſmal hole through the Board fit to receiye 
a Wyer or a Nail. . So may you with this Cucle of Poſition 
thus firted,and the fide C D applyed to a line of Contingence ele. 
yared to the Height of the EquinoQtial, draw lines from the Cen- 
ter through every 15 degrees of the Circle of Poſition, and b 
continuing them interſect the line of pre Gas the points 
from whence the Hour lines of an Eaſt or Welt yal is to be 
drawn.: | a | 


Example. 


1 would make an Ere& Dire&t EaR Dyal for Loudons Lati- 
rude, Therefore I faſten a Plumd-line a little aboye the place 


| *J 7 
E 


F 
£ 


on-the Wall whereI intefid to make my Dyal, and wait till it 
hangs quietly before the Wall -- then if the line be rub'd with 
Chalk (hke a Carpenters line) I may by holding the Plumber 
end cloſe to the Wall, and Rrainipg ir pretty ff, firike with it a 
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Reaighc line as Carpenters do. This line ſhall be a Perpendicu. 


laras E F : I chule a conyenient point in this Perpendicular, as 
at G,for-a Center; whereoa 1 dilcribe an occult Arch as H 1 ; 


this Arch mult contain the number of degrees of the Eleyation 


of the EquinoRial counted between H and I, (which in our La. 


tirude is 38 ,)Therefore in a Quadrant of the ſame Radius wich | 


the acculr Arch I meaſure 38 I degrees,and ſet them off in the 


Plane from H in the Perpendicular to I : Then from I to the 
Center G inthe Perpendicular, I draw the prickt line I G, and 
this line ſhall reprefent the Axis of the World : I crols this 
Axis at Right Angles with the line G Kand draw it from G. to 
K,\o long as I poſlibly can: this line ſhall be the Contingent-lue, 


I find a convenient place in this Contingent line as, at VI, t | 
which I apply the ſide of the Board Ce D, ſoas that the point « MW 


may ly juſt upon VI in the Contingent line ; And having a thred 
fattaed in the Center of the Semi-Circle of Poſkivn, I draw that 
thred Braight over the firſt 15, degrees of the Circle of Pofition, 
numbred from © towards b,and where the thred cuts the Contin- 
gent line I make a mark, for that mark ſhall be the mark for the 
7 aclock line, From thence.I remove the thred to zo, degrees 
ot the Semi-Circle,and draw it chrough che Contingent line, and 
where it cuts the Contingent line, there ſhall be the mark for the 
8. a clock line, From thence I remove the thred ro 45. degrees 
of the Semi-Circle and draw it through the Contingent line, and 
where it cuts the Contingent line there ſhall be the mark for the 
9 aclock line, From thence in like manner I remove the thred to 
60, and 75. and Where the thred cuts the Contingent line ſball 
be the mark for xo and x: a clock lines : The 12a clock line 
cannot be drawn on this Plane, as you may lee, if you apply the 


thred to 90 degrees, for though you ſhould draw it out never 1o, 


far yet would it neyer touch the Contingent line: becauſe ic is 
Parallel ta the line g h,and lines Parallel never meet, 
But becauſe in our Latitude the Sun Riſes 'before 4. in the 


Morning, therefore rwo Hour-lines are yet wancing,viz.5,and 4, 


which I may fiod eicher by applying the thred firſt to x5, and 
next to 30 degrees from © towards g in the Semi-Cucle,and fo 
marking where it cuts the Contingent line, as before : *Ot elſe by 


rransfering'the diftance of the ſame number of Hour lines from. 


the 6 a clock line already drawn on the fide e þ,to'the fide e g, 
as in Prob, 2, of this Book is more fully ſhewed, 
| | | | Haying 


* A a, # = kad  W RY TOTP 


== 


a. 
LY 


and Geography. I59 

| Having thus marked out on the Contingent line the diſtances 
of each Hour; I draw a line Parallel to the Contingent line, and 
draw lines from every Hour markt on the Contingent to croſs the 
Contipgent line at Right Angles,and continue each line to the line 
Parallel to the Contingent; and theſe lines ſhall be the Hour lines 
of an Eaſt Plane, To theſe Hour-lines I ſer Figures as in the 
Scheam may be ſeen, 

The Stzle D K of this Dyal (as well as of others) muſt Rand: 
Parallel to the Axis of the World : ic muſt be aiſo Parallel to all 
the Hour lines, and ſtand direRily oyer the 6 a clock line, and 
that ſo high asis the diftance between the Center of the Semi- 
Circle of Poſition and the point where the 6 a clock line cuts the 
Contingent line : Or(which is all one) at ſuch a height as when ___D 

8 is laid flat down upon the Plane it may juſt reach the 3 a clock 
line, ; 


PxoB. VIL, 
Tomake an Erect Direct Weſt Dyal. 


N Ere&t Dire&t Weſt Dyal is the ſame in all reſpeds - 
A with an Ere& Dire& Eaſt Dyal; Ooly as the Eaſt 
ſhews the Fore-noon Hours, the Weſk ſhews the AE 
ter-noon Hours. . 

Thus if you ſhould ' draw the Eaſt Dyal on any tranſparent 
Plane,as on Glaſs, Horn, of an Oyled Paper, on the one fide will 
appear an Eaſt Dyal, and on the other a. Weſt- Only the Fi- 
oures as was faid before{muſt be changed);for that which in the 
Eaſt Dyal is x x,in the Weſt muſt be x; that. which in the Eat 
Dyal is xo,in the Welt mutt be 2: that which in the Eaſt Dyal is 
9 inche Welt muſt be 3. &c, 


PRoB. VIIT. 


To make a Polar Dyal. 


P Olar Dyals are Horizontal Dyals urder the EquinoRtal : 
They are of the ſame kind wich Eaftand Welt Dyals; On- 
ly whereas Eaſt and Weſt Dyals have but the Hour lines of half 
the longelt Day diſcribed on them, theſe have all the Hour hor 


— > 
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of the whole Day ; and are marked on both ſides the Noon line: | 
as 1n the following Figure. | 

The. S:y/e of this Dyal mult ſtand over the Noon line, 
Parallel co the Plane; for thea it will allo be Parallel to the Axis 
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of the World : and its height above the Plane muſt be the di. 


ſtance — che Ceater # of the Semi-Circle and the point in 4 
che Contingent line cut by the Noon- line. But I have inferred the 
Figure,which alone is ſufficient InftruRtions, | 
; ? | | V 
Pros, I'X, LY 
| | re 
To make Erect South Dyals, Declining Zaſtwards, or 
IVeſtwards. | W rc 
O 
| Þ jy on your Plane an Horizontal line, and on ic diſcribe in 
| Y a Semi-Circle,as you were taught in Prob 4. h 
Fhen Rectitie the Globe, Quadrant of Aiticude Colure. and h 
Hour Index. as by the fame Probleme : aad bring the tower WM a 
end of the Quadrant of Altitude zo che degree of Declination of 
from the Eaſt or Welt point, according as. your Declination is fi 


FPaſtwards or Weſtwards; for thea tae Quadran: of Alctude © 
ſhall repretenr a Plane declining from the SouthyEiftwurds, of 
Weltwards accordingly. Then tura the Globe Eriltwards, till 
the Index of che ' Hour-Circle poinrs to- all the Hours betote 
Noon,and examine in what number of degrees from the Zenith &f 
the Colure cuts the Qu11-Ir1nr of Altitude, when the Index points 
co each Hour, For a line drawa frometiie Center A through, the 
| . jJame 
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ſame number of degrees reckoned. from.the Perpendicular , AB, 


the ſame Hour-lines the Index points at. 
Example. - 
I would make an Ere& Dyal declining from the South to- 
wards the Eaſt 27. degrees: The Globe, Quadrant of1Alcicude, 
Vernal Colure, and Hour Index ReQiified, as before;Ebring the 


lower end of the Quadrant of Alcitude to 27. degrees! counted 
from the Eaſt point of the Horizon rowards: the North : Thea 


which. is the x2 a.clock line cowards Con the Plane, ſhall be 


I turn the | x0 deg. of the Equa | x9. © 


Globe Eaſt. | 9) tor paſs through. |'25.57 | - * 4b 35:4 
wards all ; 8 ; the Meridian, and { 35.10 / counted from 
the Index ;| find the Colure | 45.56 | the Zenith. 
points to - | 6; cut the Quadrant | 60.15 | 

"VS of Altitudein » . \79,45} 


I | a clock,or till x5, (9: 43 


And theſe are the-diftances of the- Fore-nogn- Hour-lines, 


which'I ſeek in the Wett fide” /of the Plane, wiz. from B to- 


wards C;and chrough theſe diltances I draw lines trom the Cen- 
cer,and theſe lines I be the Fore-noon Hour-lines,; ' 

Now hereinisa difference berween Declining;Dyals, and Di- 
re& Dyals: For having fomudthe dittances ob3ht Flour haes for 
one half of the Day, be ir eicher for Before Noon or After Noon ' 
in a Dire& Dyal,you have alſo found the diſtances for the other 
half Day;becauſe, as was faid'Prob. 3, Equal number of Hours 
have equal diſtance from the: Noon line : But in Declining Dy- 
als it is not ſo : 'Beeauſe the Sun remainitg longer upon that hide 
of the Plane which it declines to, then'ic doth upon 'the. contrary 
fide,there will be a greater number of Hour lines upon it,and by 
conſequence the diſtance of the Hour lines leſs then on the con- 
trary ſrde of the Plane, | rn: | 

Therefore for-finding the After Noon Hour lines, I turn, about 
the Quiadraiit of Alritude upon the-Zenirh + point till -che* lower 
rd of it come tothe degree of the'Horizon oppoſite to that de- 
oree of Declination that the Quadrant of Altitude wasplaced art 
when I fought the Fore Neon "Hour lines, viz,, ro 27. degrees 
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counted rom the Weft cowards the South, and bring the Ver-« 
= : Colure again to the Meridian,and the Index (as before)to 12, 
_. KY. gd 5: Fi 

turning the Globe { 1, : k,orti . I. 20 
Weiteards rill ſ >; Set: _— 26. 47 __ 
the Index points\ 3 / ridiargl find the Ce cur the\ 49+ 20 _—_ 
(0: ; 2ii; *4/Quadrantof Alticudein ona] OD -- 

And\thetr.are che diſtances of the After . Noon Hour lines; 
Which diflahees'I ſeek in the Ealtfide'of che Plane,viz. from B 
towards D(as before)and4o drawing 4ines from: the Center. A 
throvugh theſe diſtances, I haye allttic Afternoon Hour lines alſo 
drawn on my Plane, | | 

. You may note, that this Plane is capable to receive no more 
Hour lines After Noon then 4. for when the Colure goes oft the 
Quadrant of Altitude, the Sun goes off theſe kind of Planes, 

, 'To theſe Hour lines-I ſer their niimbers,as you may fee iu the 
'0ure. [27s | 
"Then to find both the diſtances 6f the Sub[tilar line fromthe 
12 a clock line, and the Eecleyation vf the S;y/e-above the Plane, 
Bring the Cojure to the number of degrees of che Planes Decli. 
nation;counted in'the Horizon-from the South point towards 'the 
Eaſt point, and the. Quadrant of Altitude to the: degrees! of the 
Planes Declination,counted in the Horizon-from the Eaft.point to- 
wards the North ſo ſhall the Quadrant of Altitude and the Co- 
lure cut each officyat Right Angles; and the. number of degrees 
comprehended Bitween the Colure and the Ze4#th 'in- the Qua» 
frant of Alticude,ſhall be the number of degtees between the Sub- 
{tyler line and the 12, a clock line, which in this'Example is x9, 
degrees 45 , minutes: And the number of degrees comprehended 
berween the Quadrant of Altitude and the Pole,counted in the 
Colure,ſhallbe the number of degrees that the Sy/e is to be Ele- 
vared above the Plane;which in this Example is 3 3. degrees 40, 
minutes; Wherefore for the diſtance of the Subſtyler line from 
the 12 a clock line, I count in the Circle from the 12 a clock line 
in the contrary ſide of the Plane,v/z. in the Welt fide, becauſe 
the Plane declines rowards.the Ealt 19, degrees 45 -minutes,as at 


' D, and through that number of degrees and; migutes from the 


Center A, 1 draw the line A G, which ſhall' be the Sabſylor 


line: And from the Sabſtylar line(either way)I number 33, de- 


orees 49, minutes, the' Eleyation of che Style above the Plane,and 
| ehrough 
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through thoſe degrees and minutes I draw from the Center A, 
the line A. F, for the Style or Gnomos ; Then I let fall the Per» 
_ pendicular F G upon the Subfyle A G : So is there a. Triangle 


f | v Ow 7 
made,which if ir be ereted Perpendicularly upon the Sub/tyls A. 
G,:he S5/e A F ſhall be Paralſelto the Axis of the World, and 
caſt a ſhadow upon the Hour of the Day. | 

 ' Here you may ſee that in Declining Dyals the'S:3/e doth nor 
Randat the ſame” Eleyarion above the Plane;thatit doth in' Ereft 
Dire& Dyals;neither doth it Randioyer the*1 2 a 'clock line ; but 
ſwerves from it towards the Quarter of Declination. 


. 
ed IIIILIIYTYTELLEES 


W” | PROB. RN, mz 
To make a North Erect Dyal declining Eaftwards, or 
: Weſtwards...: .. BO OO! 7 10. 1m. 
\ Sin Prob, 5.an Ere& Dire& North Dyal hath the ſame 
© Delineation that an Ere& Dize& Sotth Dyal hath, and 
A.: A. difters only in the placing . the Figures of the Hour 
" ,.- , lines; Soa North Ere& Dyal that declines Eaftwards, 
or Weſtwards,diftersfrom'a Souch Ere& Dyal that Declines 
Eaftwards,or Weftwards, the fame number of degrees, only in 
placing the Hour lines at the fame diſtance on the contrary; fide 
of the Plane,and by tranſpoſing the Figures of xx for x ; 10 for 
5 4, ot Rs oO I 
7 Thus, if. you draw upon Glaſs, Horn, or an Oyled Paper, the 
South Dyal Declining Eaſtwards, as in the toxegoing Fookſeme, 
3 | Wet» ons 
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North Dyal declining towards the Welt ſo many de rees as the 
foxefide Declines towards the*Eaft.; and the only difference'in ix 


: yrthbezhe Figures of the-Hour lines ; as was faid before, 
& S]B} ProB. X1. 
| | To make Dixect Reclining, or Inclining Dyals. 


D Ire& Reclining or Inclining Dyals are the ſame with EreQ 


Places: The Latitude of which Places are either more then the 
Latitude of your own Place,it the Plane Recline, or leis if che 
Phne-Inclinezand that-in ſuch a proportion as the arch of Re- 
Clination or Inclination of your Plane is. 

Thus a.Dice& South Dyal Reclning x0. degrees in Loudons 
Laticyde,viz. 5 x 5 degrees, is an Ere& Dire&t Dyal made for 
the Latitude of 61 ! degrees: And a Dire South Dyal Incli- 
ning 19» wh, 665 in the. Latitude 5 x 5 degrees is an Ere& Dire& 


| Dyalin the Latitude of 4r-; degrees; and. is to be made -accord- 
3 | ing to the DireRions in,Prob, 4, Lago, 1,10 
| Pxo8B, XII 
To make Declining Reclining, or Declining Inclining 

Dyalz .-: -.- 5... 1,1 Foal L) 


Reclining Plane, or a Decliniag Inclining Plane may 
molt eaſily be found, upon the Plane of the Horizon, 
That is{as ſome Authors call it)by the Hogizontal Dyal, 
| ' by changing the Circles,of the Globe 'one; into another - So as 
j the Plane of the Horizon may ſerye to repreſent the Dyal Plane, 
Yer this way not being natural, becauſe you'muſt admit one Cir« 
cle to be another, and that in Young Learners mighe ſometimes 
breed a little difculey/Comaze riſes, Metins, and Blaew hath 


i þ He diſtances of the Hour lines either: for 2 Declining 


preſcribed a thin Braſs plate to bE made equal to a Semi-Circle of 
the EquinoQtial,and divided from the middle point of it either 
Way into go degrees,which may not unproperly be called a Gne- 
monical Semi-Circle. This Semi-Circle muſt be bowed cloſe 

| , _— OS = 


and place ir to 1ts due fciruation, the back" fide of = ſhall-be- a 


Dire& Dyals that are made for the Latitude of foie other | 
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to the Body of the Globe into aScmi-Circular form, and fo ſer 
to any Reclitation,or Inclination,and then it will repreſent a Re- 
clinirg or Inclihing Plane : And by the motion of the Colure 


through the ſeveral degrees of this Semi-Circle the diſtances of - 


the Hour lines may be found ; Thus, | 
| The Globe, Quadrant of Altitude, Colure, and Hour Index, 
ReRified;as by Prob, 4. Bring the lower end of the Quadrant 
of Alritude to the degree in the Horizon of the Planes Declunari.. 
on, if your Plane bg a South Declining Recliner, and councon the 
Quadrant of Alttude' from the Zenith downwards the number 
| of degrees of Reclination, or Inclination, and to that number of 
degrees bring the middle of the Gromenical Semi- Circle, and: ler 
the ends of it cut the Horizon on either fide in the degrees of the 
Planes Azimuth, ſo ſhall the Gnomonical Semi-Crrele repreſent 
a Reclining Plane. And. ſo oft as x5, .degrees of the. Equator 
paſſes chrough the Meridian,ſo oft ſhall. you enquire. what. de- 
grees of the Gromonical Semi-Circle the Colure cuts;for ſo ma« 
ny degrees aſunder mult the. ſeyeral reſpective Hour lines of a 
Reclining Declining, Plane be.in a Semi.Circle divided into x80, 
e $. » nes 4 cis mb 7 "pl ace o\ 
Bay i your Plane be # South Declining Recliner, or 2 North 
Declining Incliner; Bring che Quadrant of Altitude to the degree 
of the Horizon oppoſite to the degree of the Planes Declination, 
(becauſe the upper fide of the Plane lies beyond the Zenith) 
'counted from the Squth.point in the . South, Recliners, and from 
he Nor pol jn Nor cles, 5 
| © Tho find che hegth ofche | Sryle, and place of che Swbſtjie : 
thus, ' Keep your . Gnowonical Semi-( rele in-its poſition :; Bur 
nurr- the rant of Alticude abour on the Zezich point: till che 
lower end of it comes to the degree of the Horizon oppoſite to 
the degree it was placed ax befoxe, and tuga abqut.the Globe till 
the Coluxe cut che Quadrant of Altigude above the Horizon, in 
the number of degrees the Plant Reclines from the Zenith To 
ſhall the Colure cut the Gromonical SemirCircle at Right Ang» 
les; Then count the degrees contained between the middle of the 
Gnomonical Semi-Circle,and rhe Colute, for that number of- de- 
orees is the diſtance of the Sub7yle fram a Perpendicular line in 
the middle of your Plane, and muſt be placed Weſtwards of the 
faid Perpendicular, if your Plane decline from the South EaR- 
wards; ot Eaſtwards,if your Plane decline from the South Welt- 
Ss fff 5, WA Ne” Wards, 
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E wards, Then obſerve how many degrees are contained between 
the Semi-Circle and the Pole;for that number of degrees is the 


number of degrees that he 59s is to be Elevated aboye the 
Srubſtzle 2 : WY 


| Bi” 


Hereat Londen T would make a Dyal upon a Plane Declining 
from the South Eaſtwards 30, degrees,and Reclining from the 
Zenith 20, degrees; Londons Latitude is 5x 5 degrees: There. 
fore, Having on the Plane diſcribed a Semi Circle; &c. as was 
dire&ed Prob. 4. I ReRifie the Globe, Quadrant of Alritude, 
Colure, and 3d Index,as by the ſame Probleme,and bring the 
lower end of the Quadrant of Alritudeto 30, degrees from the 
Northipoint of the Horizon towards the Weft, becauſe thatis 
the degree oppoſite te the degree of the Plangs ; Declination, viz; 
to' 30 degrees from the South ards, And'T'bring the middle 
of the'Gnomonical Semi Circle to 20. degrees of the Quadzant of 
Altitude counted from the Zenith "downwards towards the Ho- 
rizon,and the ends of the Grnomonical Seri Circle to the degres 
of eAzimnth the Plane lies in in.the Horizon, viz. to z0.degte 
from the Eaſt pbinr Nordwatdoadd* to 39. Utgrees from” the 
Welt point Southwatds, ſo fhall-rx. Jeorees x0. minutes , of the 
Gnomonical Semi Circle be comprehended berween the Qua- 
drant of Altitude and the Braſen Meridian - Theſe tr. degree 
x0>tminutes ftiews chat the'T 22 clock line is. "diftarit' fron. ths 
Perpendicular A B xx. degrees x0, minutes - becmife = 
Plane Declines to the Eaftwards,therefote the 'x2' a clock 
muſt ftand'on the Welt fidethe Plane 1 x. degrees 1 10, minutes, 
Thea to find all the Fore Noon Hour lines, | eh 

_ *oekpbdt $42 php ah 1 
Fi cufn MW oy: deor, of the Ua- | x8, 5 Conte" "Adi 
GClobeFaR.}' 9 ſtor paſs through] 22: 37|the | middle of 
wards till) $ \the Meridian, and 26.52) the Gnomonicdl 
the Index 0 the Colure | 32, 37. Sept Circle, 
points to {| 6| cutthe Gnomonical | 43. 5] 

5) pi-Circle | io, 62, 437. 4s 
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- which diſtances you _ ſet Pricks on the Wet ſide the Semi | 
4 | 


. Circle-of the Plane;viz-/trom B to ©, - | 
.:.: The-Afcer Noon Hour lines are found by ringing the CoJure 
again tothe” Meridian, and the Index of the Hour Circle to x2. 
for ithen {ff 8727 | | 
turni the 
Globe Weſt- 
wars till the- 
Index points to 


Equaror paſs throug the Me- / <7 [the middle of 


8-24 the - Gnomon» 


a clock;or rill 15 degr.of the [ 5. 4 he mn from 
ridians I find the Colure cur - 
36 Semi-Circle. + 


I 
is 
3 | the Gnomon,' Semi-Circk in 


4 64+ 


And theſe are the diſtances of the. After-noon Hour-lines; and 
muſt all but the 1a clock Hour-line be prickt down at their re- 
ſpeQive diſtances on- the Eaſt fide the Plane,viz. from B to D : 
Bur'becauſe the Colure comes not to the middle of rhe Gromor:- 
cal S:mi-Cirtle before the firſt 15. degrees of the Equator paſs 
thr _uoh the Meridian after t 2, therefore the x a clock muſt ſtand 
5. &,,*65 48, minutes on the Welt fide of the Plane :- And for 
this cauſe 1 212% 4 iRinEtion with a line between the 1 a clock 


z 
. 
" 
4 S 


and the 2 a clock, in the foregoing Table, Then I draw lines 
from the Center A through every one- of theſe. pricks In the 
Semi-Circle,and they ſhall be che Hour lines of this Declining 

Reclining Plane. | FS | 
Having drawn the 'Hour-lines, I remoye the Quadrant of Al+ 
titude to. the degree of the Horizon oppofite to the degree it was 
at before,viz. to 30. degrees from the South Welſtwards, which 
is ſo muchas the Plane declines Eaſtwaxds ; But I let the Gzo- 
monical Semi Circle Rand as it did: And turning m_ = 
I obe 
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© Globe ill the Colure cut the Quadragt of Akimude- in: 20, de. 
orccs counted from the Horizon, upwards,vis;; the degrees 'of Re. 
. clination, I find 1 8, degrees 49,;DuaAutrs .; conmineld : berween the 
middle of the Gnomonical SemiCirels and the Brdſen Meriding, 
which is the diſtance of the' Subfty/e from the Perpendicular , 


And I find the Gromonical Semi Cirele.cut the. Colure in; x2, 


degrees 49, minutes from the Pole, which is the Heighe/ that the 
Style mult be taiſed aver the Sub/yle.; Therefore T'prick off in 
the Semi Circle oa the Plane, the diſtance of the Subſt 
orees 40, miautes from the Perpendicular Weſtwards, becauſe 
is Plane declines Eaſtwards : And fronrthe Center A, I draw 
through that pou che line A*E,which ſhall be the Subſtyle, and. 
from this Sybſ7y/e (either way) I count in _the Semi Circle on 
the Plane "x3, degrees 49, minutes, aad there make a Prick ; 
hen from the Center A, I draw through that Prick the line ;A 


, to repreſent the Style or Gromen : Then I let fall the Pers | 


pendicuſer F G upon the Subftyle A G ; Sois a Triangle made ; 
which iF ir be ere&ed Perpendicularly upon the S»b/tyle A G, 
the S:z/e A F ſhall be Parallel to the "Axis of the World, and 
caſt a ſhadow upon the Hour of the Day. 

: Haying made thisDyal;you have made four ſeveral Dyals, 
whereof" this is-6ne - And his oppoſite, viz. North Declining 
Weſtwards 30. degrees Inclining to the Horizon 70, degrees is 
another, . The South Declining Weſtwards 3o. degrees Recli- 
ning from the-Zenith 20. degrees is agother : And his oppoſite, 
viz, North Declining Eaftwards 30, degrees Inclining to the 
Horizon 70, degrees is the other, "1-8 


| Ty PROB, X1IIT. 
To make a Dyal upon a Declining Inclining Plane. , 


He Precepts for making theſe Dyals are delivered in the 
| foregoing Probleme-; Thetefore we ſhall at firtt come 
to an Example, | | mn 
. .. : I would make a Dyalupon a Planein Londons La- 
tizude Declining from the-South Weltwards 25: degrees and Tn- 
clining towards the Horizon'by the ſpace of an Arch containing 
14: degrees, Having firltdifcribed-on-the Plane / a "Semi Cir- 
cle,as 'was diredted Pryb, 4. 1 reQific the Globe, "Quadrant Fo 
ddl? 6 m7" ad 
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Altitude, Colure, and Hour Index, as by che fame Probleme, 
and bring the lower end of the Quadrant of Altitude to the 
*degree of the Planes Declination, viz, to 25. degrees counted . 
from the South Weltwarxds, and: the ends of the Gromonical Se- 
mi Circle to the degree of ,Az1mmh the Plane lies in, v2. to 
25. degrees fromthe Welt Northwards, and the middle of the 
Gnomonical Semi (:rcle to the degree of the Planes Inclination, 
iz. I 4- degrees counted from the Zenith downwards on the 
Guan: of Altitude, Then counting the degrees of the Gno- 
wonrical Semi Circle contained between the middle of the ſame 
-aad the Braſen Meridian, I find 5, degrees 30. minutes : Theſe 
5. degrees 30, minutes ſhews the diſtance of the 12 a clock line 
from che Perpendicular; Therefore I number in the Semi Circle 
diſcribed on the Plane, from che Perpendicular Weltwards, {Be- 
cauſc-the middle of the Gnowmonical SemeiCircle lies Weltwards 
onthe Globe) from the Meridian, And for finding all the Fore- 
Noon Hour-diſtances - TOES | 


IT trum rhe 11] aclock;or till 15 depr.of the [ 20. $) counted from 
Globe Eaſft- 10 Equa. paſs throng the Meri- ) 36. 57 | the middle of 
wards till the} 9 | dian,and finq rhe Colure qo jo 24 [the Gnomen. 
Index pointsro \ 8) the Gnomon, Semi-Circle in 76. 31) Semi-Circle. 

And theſe are the diſtances of all the Fore Noon Hour lines ; 
to which ſeveral diſtances I make pricks on the Welt fide the 
Semi Circle on the Plane,viz. from B to C. 

The After Noon Hour lines are found by bringing the Colure 
againto the Meridian,and the Index of the Hour Circle to x2. 
For then ZE, | | , 


x] a clock, or till x5, f 6. 20 
turning the | 2. | degrees of the Equa- | x8, 2 | counted from 
Globe Weſt- | 3 | tor paſs through the | 28. 45 | the middle, of 
wards  till{ 4 | Meridian, Ifind the{ 39. 56 the Gngmori- 
the Index| 5 | Colure cut the Gn |:52. 30] cal Semi Cir- 
points to 6 | monical Semi-Circle | 67,19 | cle. 
- } gas: * \ 84+ 13") 


And theſe are the diſtances of the After Noon Hour lines, which 
T alſo prick' dawn at:their refpeRive diſtances from., the Perpen- 
dicular Eaftwards,viz.. from B towards D on the Plane; and by 
- drawing/lines from the Center A through all the Pricks,'1 nave 


all the Hour lines thac this Plane will admit of. : 
- ens, = EI 7. Having 
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Having drawn the Hour lines, I remove the lower end of the 
Quadrant of Altitude to the degree of the Horizon oppolite to 


the degree it was at before,viz, to 25, degrees from the North 


Ealtwards,which is ſo much as'the Declination is Weſtwards, 


- but I let the Gnomonical Semi Circle Rand as it did, and turn. 


about the Globe till the Colure cut the Quadrant of Altitude 
in x4. degrees counted from theHorizen upwards,which is the 
Inclination of the Plane: Then 1 find 24. degrees 3. minutes 


- Comprehended between the middle of the @nomonical Semi 


Circle and the Braſen Meridjan, which is the diſtance of the 
Swubſtyle from the Perpendicular: and this diſtance I count Welt 
wards on the Plane,becauſe the middle of the Semi Circle lies 
Weſtwards on the Globe and draw the line A G through it far 
the Subſtyle': And I find the Gnomonical Sewn Circle cut the 
Colure in 48, degrees 5. minuces, for the Heigcth that the Sryle 
wut be Eleyared over the $:-b/#3/e -Therefore I make a prick on 
the Plane 48. degrees 5.mirutes diſtant from theSbſtyle, and 
through that prick 1 draw the line A F to repreſe nt the Style or 
Gnemon; Then I ler fall che Perpendicular FG upon the Suk 
file A G, fo is there a Triangle madegwhich if it be erected 


P_ —_— 
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AY _—. 
Perpendicularly upon the Subfzle A G,the Style A F ſhall he 
Parallel to the Axis of the World, and caſt a ſhadew upon the 
Hour of t he Day. | ; | 

Having made this Dyal you have alſo four Dyals made ; 25 
well as in the former Probleme : For this is one: andiirs oppoſite 


v:%, North COD 25, degrees Reclining 76- de, 


grees is another ; The South declining Eaftwards. 25. degrees 


Laclt 


6 th. 1 F 2 


| Jagining x4, degrees is angthes; and its oppoſite, vis, North dce 
ng We 


dining Weltwatds 25. degrees Reclining 76, degrees is another; 


Pros, XLY, 


Ts find in what Plate of the Earth any manner of Plane © | 


that in your Habitation 7s not Horizontal, ſhall be 
Horizohital, 


ſcituate are Parallel to ſome Coyntry or other on the 

Earch : Therefore all manner of Planes are indeed Hori. 

zontal Planes; and the diſtances of the Hour lines to be 
Rſcribed on them may be found as the diſtances of the Hour 
Jines of the Horizoftizal Dyal in Prob, 3, I reſts now to learn 
in what place of the Earth any Plane that is not Horizontal in 
your Habitation ſhall become Horizontal ; And for help of your 
underſtanding herein, . Take theſe following Rules, 


I wasſaid in the Preface.zhat all manner of Planes however 


1. If your Plane be EreQt DireR North, or South, it ſhall be | 


an Horizontal in the ſame Longitude at go. degrees diftance on 
the Meridjan,(copnted from the Zenith of your Place, ) through 
the EquinoGjal. See an Example of this in Prob. 3, where 1 
haye reduced an Exe Dyre Dyal, ro an Horizontal, Thus 
a2 Ere& Plane under the Pole is an Horizontal under the Equa- 
corand an Eret Dire in 80, degrees North Latitude is in the 
ſame Longitude an Horizontal ay x0, degrees South Latitude; An 
Ere& DireR in 70, degrees North Latitude, is in the fame Longi- 
tude, an Horizontal at 20, degrees South Latitude: and fo to any 
other degrees of Latirude (as aforeſaid) till you come to 45, 
eeorces Latimudegwhere an Erect is an Horizontal, and an Hori. 
zo8ts] an Erect + Only 8s the Hour lines of the Horizontal(beiog 
turned downwards)are numbred from the right hand rowards the 
leſt, 18 the Erect Dire Dyal they are numbred from the lef: 
hand towards the Right, 

2, If your Plfne be Erect Neclining,it ſhall be an Horiz ontal 
P!4ne at that point on the Globe which is againſt the degree of 
Declination found in the Horizon, 

But note, If your Plane declines Welkwards, the Sun comics 
foorer to the Meridian of it, then to the Meridian of the Place 
| Ol ya L > | "here 
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where it becomes an Horizantal Plane ; and that by 6 many 
Hours or minures as the degrees of the .difference of Longituge 
berween the ewo Places converted into Time amounts to. If ir 
declines Eaſtwards,the Sun comes fo much later to the Meridian 
of it: And for this Cauſe(though the making this Dyal be che 
ſame wich an Horizontal Dyal for another Place, yer in Reſpe&t 


of Time) there will be a djfterence between them, 


Example. 


I would make the South Dyal Declining Eaſt 27. degrees ,as 
in Prob. 9. by the Plane of the Horizon : Fic I ſeek in what 
Place of the Earth it ſhall become an Horizontal Plane : Thus, [ 
Elevate the Pole of the Globe 5 x £ degrees above the Horizony 
and bring the Vernal Colure to the Meridian, then 1 count from 
the South point in the Horizon Eaſtwards 27, degrees, and on the 
point on the Globe direAly againſt thoſe 27, degrees I make a 
_u for the Place where a Plane that declines 27, degrees 

rom the South Eaftwards at Loydow ſhall be Horiz ontal; or 
which is all one, this Declining Plane at Londen ſhall ly in the 
Horizon of that Prick : This Frick for diſtinRion ſake we ſhall 
hereafcer call the Horizontal Place: Then by Prob. x. of the Se- 


cond Book, I examine the Latitude and Longitude of this Hori. 


zontal Place, and find Latitude 33, 40, South; and Longitude 
from the Colure 33, degrees, which is the difference of Longs 
tude between London and the Horizontal Place : which being 
converted into Time by allowing for eyery x5, degrees x. hour 
of Time, gives 2- hours x2. minutes that the Sun comes ſooner 
to the Meridian of the Horizontal Place, then to the Meridian 
of the Plane at London: ſo that when itis 12 a clock there, it 


will be but 9. a clock 48. minutes here, when x2 a clock here, 


it will be 2 a clock 12- minutes There,. &c. 

Having thus found in what Longitude from Londo» and Lati. 
;1ide this Plane ts Parallel to the Horizon, I ſeek the diſtances of 
the Hour-lines upon the Planes 07 the Horizon Thus, T Elevate 
the Pole of the Globe to the Height of the Pole in the Horizontal 
Place,viz. 3. degrees 40, minutes, and bring the Horizontal 
Place on the Globe to the Meridian, and the Index of the Hour 
Circle to 12, Then I examine the degree of the Horizon the Co- 


lure cuts,and find ic x9 3 from the Sourh Weſtwards, This 19 | 
Þ degrees 


—— — 


degrees repteſents the Meridian Tine. of the Horizontal Place : 
And alfo the Subſiy/ar line here at London ; Therefore this x9 3 
degrees I count from the Perpendiculas A B of the Plane, an 
from che Center A, draw the line A. G through. them ; Becauſe 
from this line on the Plane all the Hour, lines muſt be numbreg,; 
and not (as all along hitherto) from the Perpeadicular of the 
Plane, Then 


rurning the / IT a clock, or till IF, 
Globe Eaft-| 10 degr, of the.Equa- 


wards - till] 9 | "wy 
the Index of) 8 yes _ _— IF. 25 )dian. 


IO, 2 
0. 45 


the Hour| 7 God [rhe *-Coltare 26, It 
Circle points | 6 . . [40-30 | 
Ioy a” | 5 cut theHorizon in - a4 bb 


And theſe are the diſtances of the Forenoon Hour lines:which 
diſtances I cransfer by pricks to the Plane. But as in Prob. 9. I 
ſought the diſtances A the Perpendicular on the Plane, fo now 
in this Caſe(as was ſaid before)I ſeek them from the Subfyle,and 
through theſe pricks I draw lines from the Center, as in other 
Dyals, and theſe lines ſhall be the Fore Noon Hour lines, 

To find the Afternoon Hour diſtances,I bring the Horizontal 


Place on the Globe again to the Meridian,and the Index of the 


Hour Circle to 12. and 


Vets ant] 2 \8 clock, ortill 15; degr. of the / 31: 5 | counted , 
Weſtwards rill } 2 \Equator paſs through the Me- | 46+ 32 \ Gom the: 
the Index points) 3 [ ridian,l find the ure Curt the 68. 5 | Meridian. 
ro 47 Horizon in 954 37 
And theſe are the diſtances of all the Afternoon Hour lines; 
which I alſo transfer to the Plane, counting them from the Swb- 
ftyle, and draw lines from the Center A through theſe diſtances; 
and theſe lines ſhall be all the Afternoon Hour lines, ' 
Then froga the S»bſtyle I count the* degrees and minutes. of 
the Laticude of the Horizontal Place, viz, 33. degrees 40, mi- 
| Autes,and through theſe degrees and minutes I draw the line A F 
from the Center A, for the Style : Flien from the Sry/e I let fall 
the Perpendicular F G upon the S»bfle, ſo is there a Triangle 
made;which if it be exceed Perpendicularly upon the Swbſty/c 


A G,the S:y/e A F ſhall be Parallel tothe Axis of the World,and: 


caſt a ſhadow upon the Hour of the Day. 
| of JE 3X 
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"5; Tf your Plang be a DireRt Recliner, Seck in the Longlcyds 


of your Place the Complement to 90. of your Planes Recligation; 
Eor there 2 Diregt Rechner, becomes an Horjzontal Plane, 

4+ If your Platz be x Decliging Recliner; The Globe. and 
Quadrant of Aſtitude Reified, Bring your ,Habitation on the 
Terreſtrix! Globe tg, the Metidjap, and the Quadrant of Altityde 
to che Declination, a5 by the. fecond Rule in this ' Probleme; and 
count upwards on the Guadram of Altitude the Reclination, and 


there make a prick on'rhe Glabg' vl che fide of che Quagrant of 
(] 


Alriude, for at ghatiprick on the Globe: the: Declining Recliner 
become an Horizontal /Plane, Then examine the 'P, tizude of 
that prick as by Prob, 'x. of the ſecond Book, and the difference 
of Lonoitude,as by Prob, 9- of che third Book ; And conyert 
the difference of I ongitude into Time,by allowing for every x5, 
degrees 1- hours Time, fof every degree 4, minutes Time, and {9 
proporionably, ſo. ſhall youkngw what Hours .and Minutes the 
$un conjes ſhoner of Jater to the, Meridian 'of your Habitation 


then to the Megjidian of that Place where it becomes an Hoti- | 


zonral Planc;Sooner, if the Globe were wrned Eaſtwards ; bur 
Later if ir were rurned, Weſtwards, 


"Having thus found out where this Pſang becomes Horizontal 


m2ke your Py to this 'Plane,* as by che ſecond Rule in this 
Probleme:Find alf the Sryle ag is there direRted, 


F. If your Plane be a Declining Incliner, The Globe and | 


Quadrant of Altitude ReQified, Bring the Colure to the Meridi- 
83,and the Quadrant of A ltitude'to the degree of the Horizon 
eppotite to the degree of the Planes. Nechnation, and count yps 
wards on the Quadrant of Altirude the degrees of Inclinacion, 
__—_— prick thete ; For in the Antipoder of chat prick 
(found 84 by Prob. ag, of ths Second Book)thar Declining 1g: 
clogs (hall become an Horizontal Plans, Then find the Latis 
tads and difference of Longitude of this f»t1poderyby rhe former 
Rujeand make w_ to thay Plane, 85 by the ſecongl Ryly (6 
this Probleme, Find alſs the $1z/e as therein is directed, 
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| PrRoB. XV. 


| To make a Dyal on the Ceeling of a Room, witre the Di- 
rect Beams of the Sun never come, ORE 9. 


Ind ſome convenient place in the Tranſum of a Window 
In to place a ſmal round peece of Looking-Glaſs, about the 
| bigneſs of a Groet,or lels;lo as it may ly exactly Hoxi- 
/- zental ++ The point in, the middle of this Glaſs we will 
marke A,and for diltintions fake(with Mr Palmer)call it Nodas: 
Through this Nodss you muſt draw a Meridian line on the Floor, 
Thus: Hang a Plumb line in the Window exattly over Noda, 
and the ſhadow that that Plumb line caſts on the Floor juſt at 
Noon will be a Meridian line ;- Or you may -find a Meridian 
line otherwile; as by-the Preface: -. Having. drawn..che Meri. 
dian line on the Floor; find a Meridian line on the, Ceeling, thus: 
Hoid a Plumb line to che, Ceeling, over that end of the Meridian 
line next. che Window; It'the Plumber hang noc exaRtly. on the 
| Meridian line on the Ejoar; xemoye .your hand; pa; the, Ceeling 
one way or other; as you ſee-caule till x; dothang, quietly. juſt, o- 
ver it : and at the point where the Plumb.line rouches the Ceel- 
ing make/a mark, as at B; that mark B ſhall be dizecy over che 
Meridian line:0n the Floos: then-remove your 'Plumb line to the 
-other end of the Meridian line onthe Floor,ard find. a..point on 
the Cecling direRly.over.iyas yowad: the; former, point, as ar C, = 
and 4htough thole: rwor points Brand.C on the Ceelwg frainand 
firike-a line blacks-wich Smal Cole or any; other Culler. (as Car- 
penters do, )and that line BC on the Ceeliong ſhall be a Meridian 
line as well as. that on'the Floor ; Then examine.the Altitude of 
the; EquinoQtial, as by Prob. 6. ot-the. Secand Book you did the 
Meridian Alcicude-of the Sun; and-faten a firing juſt on the, No- 
dus,and temove that firing in che Meridian line on the Ceeling 
till-ir have the ſame Elevation in a Quadrant,chat the Equino Rial 
hath in your Habitation; and through the point where the firing 
- touches the Meridian line in-zhe Ceeling ſhall a line.be drawn ar 
right Angles with the Meridian,to repietent the Equinetial line, 
; Thus,in our Latitude the Elevation of the Equator 'being 38 2 de- 
grees;] remove the ſtring faftned ro-rhe Nodzs forwards or back- 
wards in the Meridian line of the Ceelirg,till che Plumb line of a 
Quadrant 


pike. 


_—_. 


"A 


cut the Meridian lineat Right Angles : This line ſhall be the 
EquinoQtial line, { 
- Then I place the Center of the Semi-Circle .of Pafirion upon 
Nedns, and under-prop it ſo that the flat fide of it may ly Parallel 
to the liritg when it is (trained between the Ned»s and the E- 
-quinoRial,and alſo ſoa the firing may ly on rhe diviſien of the 
Semi-Circle marked 0,when' itis held up to the Meridian knein 
the Ceeling : Then removing the ſtring the ſpace of x 5. degrees | 
In the Circle of Pofirion to the Eaftwards,and extending it to rhe 
'Equator on the'Ceeling;where the firing touches the' Equator 
there ſhall be apoint through ' which the'X' a clock Hour-ltic 
ſhalf be drawn : and Removing the Rring yer x5 degrees further 
ro che Eaſtwards in the Semi-Cncle of Poſition, and extending 'it | 
alſo tothe Equator, where it touches the Equator thereiſhall br 
A'point res = which the 2 a clock Hour-line ſhall be drawn: 
Rertovigg the firing yet If . degttes*furcher to rhe'Eaftwardsn 
” Sent Citele:of Poſition, and extetdifg ' ir to the Equator, 
there ſhall*be a point through which the 3 a clock ' Hour-lme 
ſhall be drawn : The like forall the other Afeer-Noon Hour 
lines;ſo oft as the ſtring is removed through x5. degrees -on the 
Semi-Circle of Pofition,'ſo oft {hall it point out the Afeet-Noon 
diſtances in the;Meridizh line-on/ the Cedlingyt oo 1 
"The feituation of the Semi-Cirele of Poſition canaot .cohvent- 
ently be ſhewn'in this Figure, unteſs it'be drawnby the Rules of | 
Perfpe&iye, Neither if it were would it uit with the other de | 
monſtrations, except "they wete drawn''by che ſame Rules allo; | 
which'td do-would be hardfor young'Leamers to underfiand : 
"Therefore T haveeft out'the Semi-Cricle' of Polition- in Yhis Fis 
oure and tefer you for a demonttratioh thereof tothe fixth Pro- 
Þleme ; Foreven as the lines drawn through - every x5; degrees 
of the Semi-Circle there, denote in a Contingent line 'the di- 
tance of any Hour line from the Meridian line, even fo a ime 
drawn through every 15. degrees of thei Semi: Circle of Poſution 
poſited (as aforeſaid) point our in the Equito&ial Hine con 'the 
roger the diſtance of each reſpeRiye Hour: line from the Meti- 
ian line, 


Haying 
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the other fide the Meridian, the 10 a clock diſtance the fame with 
the-2.a clock diſtance, the 9. with the 3, &c. And thus the 
diſtances of all the Hour lines are found out on the Equator. 

- | Now'if the Center of this: Dyal lay within doores, you might 
draw lines from the Center-through theſe pricks in the Equator, 
and thoſelines ſhould'be the Hour lines,as in other Dyals : Bur 
the Center of this Dyal lies without doores in the eAir,and there” 
fore not conyenient for this purpoſe : So that for drawing the 


'He r Hoes you muft g 
"Horizontal Dyal makes with the Meridian; thatis, at what di. 
"ftxoce in degrets/and minutes the Hour lines of an Horizoneal 


Dyal cur th Meridian; which: you ma examine 2s by Prob, 3:for | 


at An ad (rv: Complement of the'ſame Angle:muſt each 

reſpitiive* ur-line make wich the Equator on the Cetting. 
Thus upon the point marktforeach'Howr diftance in the E. 

quinoQial Jine-on/the Ceeling, Idifcribe the Arches T, 11," 117 


NT, as in'the Figure,and floding che diſtance from the Meridi- | 
an of the Hotr- lines of an Horizontal Dyal to be according to 


*the third Probleme. Thus 


T - | 
- The | : a clock Hour-line . 8. : plemenc 20, wi. $4 
HE 1 gacg619%- 5. CA 


T meakute- in a Quadrant of the fame Radius'with:thoſe Mar | 


already drawn from:the EquinoRial line 


| 2 65.45| 
tor the . a clock Hour \5x. 56 
36, 24 


and transfer theſe diſtances to the Arches drawn on the Ceeling: 
Por then ſtraight lines drawn through the mark in the Arch, and 
through the mark in the Equator,and prolonged both waies to a 
convenient Jength,ſhall be the ſeveral Hour-lines (a forefaid;)And 


when. the Sun ſhines upon the Glaſs at Nodws,its Beams ſhall re- | 


fle upon rhe Hour of the Day. 
G P ROB: X V I, 


To meh 
theBourdf the Day without a Gnomon. 


He Equinetidl -of this Globe, or (which izall one) the 


middle line-muiſt be divided into 24 equal parts, and mark- | 

e& with 1,2, 3,4 S$tcito m2-and then Degmaing again with 1,2, 3, WW 
&c. to x2, Then ifyyou Blewate one of che Poles fo many degrees *: 
aboye an HorizontalIffineas the Pole of the! World is Elevated + 

above the Horizon in-your Habitation,and place one of the 12* | 

direRly to behold the'North, an&the other to behold the ws : 

wh. 


k 


a 


conſider what angle every Honr Une in an 


[ 23-49) whoſe Com (78.20) 
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muakeasDyndlupor: a ſolid Ball,or Globe, that ſhall hey | 


w—— n-. Way ww 
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When the Sun ſhines * $i 
on it the Globe © 
will be divided: iato. . 
two halfs, the one ;*; 
eelightened with the 
Sun- ſhine,and the 0- 4 
ther ſhadowed! : ane | 
where the enlight-|/ / 
ned half is wed oO) | 
ary chere ou ſhal'! 
in | 
nogQtiatthe' tha | 
the Day;and that on .- | 
wo. places - on ehe'® y 
Bulibecauſe the We hi oo 6 


quinoQiabis "eur! Iv | 
two oppoſe pore | 


ij Oy 


by che” lghe of. the'' 
> 

A Dyal of this | 
fore was made'by 
of John Lok, and 

at 99 Compe= 
fite Columne at Lea- 
dew Hull Corner” ite 
Jovalry- of $*" Johw 
Perkick: Knight, 
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Pxos. XY, 


To make aDyal upon a Glaſs Globe, whoſe Axis /ball caſt 
a ſhadow upon the Hour of the Day; 


v 


| 


PÞ* divide the Equino&ial of your Globe into 24, equal parts; , (| 
- and having # Semi-Circle cut out of ſome Braſs - plate, or: | 


thin Wood tothe ſame Diameter your Globe.-is of, or a very: / 


lictle wider 2, Apply this Semi-Cixcle to the Globe, ſo asrhe ups 


per edge of each end of the Semi Circle may touch the Poles of - 
the Globe,and the middle of the Semi Circle niay at -the ſame - 
edge cut through ſome diviſion made in the EquinoQial; for.chen '© 
a line drawaby the edge of the Semi Circle thus poſited ſhall be: ! 
a Meridian linez;-The ſame way you maſt draw Mexidian: lines: © | 
through _ diviſion of the EquinoRial,and ſet figuresro them, 


beginning 


With I, 2,3, 4, &c, to x2, again, This Globe beigg made of 


h 1,2, 3, 4, &c- to 12, and then beginning again | 


_ Glaſs, and having an Axis of Wyer paſſing Rai ae Pole 


to Pole, wilibe an Horizontal Dyal all the Worl 
be ſer Parallel ro the Axis of the World in the fame Place; and 
one of the Meridians marked x2 be ſet ſoas it may direRly be- 


over;Firs Axig' 


hold the North poigtin} Heaven, and the other the South pointin! | 
Heaveg; for then the Axis of the Globe ſhall caſta ſhadow upon 


the Hour of the Day. 


And if you divide the upper half ofthe Glaſs Globe from the. | 
- under halt,when the Axis ſtands Parallel ro the Axis of the World, ' 
by a Circle drawn round about the Globe, thar Circle ſhall re-: : 
reſent rhe Horizon; and the Meridian lines drawn on theiGlobe: | 
Fall be the Hour lines, and have in the Horizontal -Circle the" ! 
fame diſtance from the 12 a clock line that the ſame-reipeQiye! | 


Hour line was;found to have, as by Prob. 3. of this Book. 


- 


3 | * ' But becauſe: the ſhadow of this;' Axis will -nort be diſcern 


through the Glaſs 'Body;therefore you may, with Water and KW. 
white Lead ground together, lay a Ground on the Infide of the WW 
under half of the Glaſs to the Horizontal Circle - (as:Looking-' 
| gas makers do their Looking Glaſſes with Tipfoilyfor- chen che © I: + 


adow will appear, 


- * Such a Glaſs Globe Dyal hath the Lord Robers Tirchborn 


Randing in his Garden ſupported by Atlas. 
$4 The Endof the Fifth Books 
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w N 4% ing 1 —4 Profiice us o the the : 


Apiing them to the Solution of 


Spherical | Triangles. 


"8 A FACE. 


| He Solution of Spherical Triangles is 10 know the | 


&- -- of its 5” and the width of its _— 
ſe have already. by many learned Men 


| taught, to be performed by a Canon of Sines and Tan- 


les of Sines _ Tangents, ſuch as are the Seftors, 


n, and / other Projetions of the 
py ceoghe #he Solution of Sphe- 


If s though it bethe maſt 


MB Trin plbe po Clbes way of all, and indeed © 
ought firſt to be learng bafare the Learner enters upon any 6 * 


ther way, | To 


« 


cen | 
5 and alſo by many Inſtruments ſome ſerving as Ta- 


| Scales, the Spiral line, &: and others ſerving to repreſent 
the - Globayc as be the Mathematical Jewel, Aſtrolabi- 
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Tothis Authors of T rigot ee, for the moſt of 
them tn thetr Books groe Can this | hats be #4 | 

'. ' dy ſufficiently grounded mm the Principles of the Globe: For 
thofe Lincs or Circles wheah extber in Tables or other In- 
ſtuments your force your Imagination to concerve repreſents 
your Line'or Circle tm queſtzon, thoſe Lines and Circles 
I ſayyou have Attzally and Natwrally diſcribed on the 
Globe, and therefore may at a fingle Operation, or perhaps 
only by a ſudden tnſpefttion, have an Anſwer annexed, ac- 
cording as the nature of your Yueſtion faall require: and 
that more Copiouſly then by Tables of Sines and Tangents : 

For therein you find but one Queſtion at once reſolved : 
but by the Globe you have alwaies two reſolved together. 


Of the Parts and Kindes of Sphevical Triangles. 
"THEOREMS. 


I. LL - Spherical Triangles are made offix parts ; Three 

| A Sides, and three Angles, The Sides are joyned toge- 

| ther.at che Angles, and meaſured by degrees of a 

Great Circle, from one end rothe other, "The An- 

wes are the dittance of the two joynedides : and they are alſo 

meaſured by an Arch of a Circle,diſcribed onthe Angular paint. 
Tfany three of theſe parts be known, the reſt may be found. 

' 2. All Spherical Triangles are cither Right Apgled, or Ob- 
Jique Angled. ,A'Right Angle contains -90."degrees : An Ob- 
"ligue Angle either more, or lefs. 

3» Tfa Sphetical Triangle 'haye one or more = Angles; it 
is:called a'Rjght Angled Spherical Triangle. Bur if it 'bave no 
' Right Anglezit is called an Oblique Angled Spherical Triangle, 
4+ Tf an Oblique Spherical Triangle haye one Angle preater 
then a.Right Angle: ic is called an'Obtule Angled Spherical Tri- 

e : But if it have no Angle greater, it is called an Accute | 
Angled Spherical Triangle. 

5- Jn Right Angled Triangles the' fides .inchuding the Right 

Apngle.are called Legs : Ayd the fide oppoſite to the Right An- 


ole 


$ 


"gre _ 


-* 6, Ina Right Angled Spherical Triargle \ | 


Notts. 


. contains, and make there a ſecond Pric 
- Prick ro the Brafen Meridian, ſo ſhall the firſt Meridian be ſepa- 
rated from the Braſen/Meridian by the quantity of an, Arch e- 
qual] to the meaſure of che Perpendicular : Then | having the 
Quadrant of Altitude ſcrewed in the Zenith, turn itabour till the = 
. fide of it cut the Prick nmade in the firſt Meridian ; fo ſhall the * 


o$:and the fide B C 


pothenuſa, 


ohe of the-Legs are called Baſe; the- ocher 


Perpendicular : Thus the: Leg.B A is Baſe; andtheLeg CA. 
| Perpendicular... . Bur the: Terms. may be varied : for the Baſe 
' .may be made Perpendicular, 'and the Perpendicular Baſe. Alfo 


One of the adjacent Angles is called the Angle at the Baſe ; the 
other the' Angle at the Perpendicular”: Thus the Angle B is cal- 
led the Angle at the Baſe :; the'Angle C che Angle at the Per- 


pendicular, 
PrROB. I. 


The Legs of a Right An og Spherical "Triangle g:venzto 
find the Hypothenuſa, and the two other Angles. 


a this following Treatiſe be alwayes placed on a Me- 


T He Baſe'of a Right Angled Spherical Triangle ſhall 


ridian, the Perpendicular on- the Equator, the Hy- 
othenuſa on - che. Quadrant of Alritude, andthe An- 
ole at the Baſe ſhall be nieaſured in an Arch of che Horizon. - 
Eleyate'the EquinoCtial into the Zemch, ſo ſhall the Poles of 
the Globe Jy in the North and South points of the Horizon, 


* Then count from the Equino&ial on the firſt Meridian,if you 


uſe the Terreſtrial Globe ; or onthe Vernal Colure, if you uſe 
the Celeſtial, becauſe they are divided from the EquinoRtial 
either way into go, degrees ;- and becauſe from thence the  de- 


| grees of the EquinoRtialare begun to be numbred : Count (I 


lay) from the EquinoQial the numbtr of degrees the Baſe con- 


tains, and there make a prick : Then count in the Equino&tial 


from the firſt Meridian the number of _— the Perpendicular 
: Bring that. ſecond 
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Triangle be repreſented on the:Globe, The Baſe..ſhall ly-on 
- the fiſt Meridian berween the EquinoQtial and the Quadrant of 
" Akirude, the Perpendicular in the-EquinoRial berweea the. $1 
_ Metidian-and the Brafſes. Meridian; and the Hypochenuſa onthe 
Quadram of Akimde berween the Zenirh and che firft Meridian; 
... and che number of degrees berween'cach of theſe reſpeQiive Ar- 
.. ches ſhall be the mealure.of each reſpeRive Side, For the ' An. 
> gles ; The Right angle is: known to beyo. degrees, by the" ſe- 
cond Theorem. ia the Preface, -- The meafre of the Angle ar the 
Perpendicular is numbred between the Eaſt poine- in -che Hori- 
zon, and the;graduated edge of the 'Quadranc of. :Altizude- + Bur 
to find the Ang at the Bale you mult tura the Triangle, maake- 

ing the Perpendicular Baſe, and the Baſe Perpendicular, 


Having the two Legs given A B 7g. degreee x5. minutes, and 
C A 23. degrees 8, miguces,, I would find the meature of the 
Hypochenuta C B, and:the Angles B C. 1th : 

The EquinoRtial Elevated, a&before;;Iimake AB Baſe; and C - 
Perpendicular,counting'inthefirit Meridian from che Equi» 
 notial 79. degrees x5,mminuces, and there T make aiprick:Fhen 
I niimber in the Equinetialfrom che firſt Meridian''23.' degrees 
. $.-minuces.the lengrh of the Perpendicular, and there 1': make a 

ſecond ;Prick : /- This prick Ibring to the Brafen Meridian, fo is 


&anfeparaced: -/ 
ſen Meridian \- 
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Qutes-; as{1s:the' 
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Jepgthiof the Þ | C A:Then I ſerew the Quadrant of 
Alricude to the Zenidh, wit; direRly over the Equinactial, 120d 
move it about till che edge of it touch the Prick made in the firſt 
Meridian:So is the Triangle made'on the Globe : And the num- 
ber of degrees and minutes of the Quadrant of Altitude compre- 
: hended berweea the firſt Meridian and the Zenith is the meafure 
of the Hypothenuſa C B ; which in this Example is 80, degrees 
8; minutes : The number of degrees in the Horizon compre- 
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headed berween the EquineRialand the Quadrant of Altitude 
is the meaſure of the yr. C,8 5. degrees 44.minures: the Wage 
A is a Right Angle,9o. degrees: And to fiad the Angle B, turn 
Triangle, (all buc the” Lecers ;) Thus: As before A C was Baſe, 
ſo now I'make B A Baſe;and as before A B was Perpendicular; 
ſo now C A ſhall be Perpendicular - fo is your Triargle turned, 
Now, as before I counted 79. de- | 
grees I5 - minutes from the EquinoRial + 
on the ficſt Meridian, which was the 
length of that Bafe, ſo now I count 23. 
deerees $,minutes on the | firft Meridian, 
which is the length of this Baſe,and there 
(as before) I make a Prick : and as be- 
fore I counted 23. degrees 8, minutes on 
the Equino&tial from he firſt Meridian, 
which was the length of that Perpendi- 
cular ; ſo now I count. 79, degrees x5. 
minutes on the EquinoRial, which is the 
length of this Perpendicular ; and there 
I make a ptrick-on the EquinoCtial: Then 
I bring this Prick (as before )to the Braſen 
Meridian, fo ſhall the firſt Meridian be 
diſtant(as before)from the Braſen Meri- | 
dian ſo many degrees and minutes as is the length of this Perpeh- 
dicular, 2iz.79. degrees 15. minutes: Then Having the Quadrant 
of Altitude ſcrewed to the Zenith, T turn ic abourtill the edge 
of it touch the Pcick made in the firſt Meridian at 2 3.d \ 
minutes diſtant from the EquinoQtial;ſo is the TriangleTurned : 
And fo ſhall the Arch of the Horizon comprehended between 
the EquinoRial and the Quadrant of Altirude be the meaſure of 
the Angle C inthe former Triangle, (but now made B)2 3 ,de- 
grees 30.minutes:you alfo-ſee again the meaſure of:the -Hypothes 
tuſa B'C $0; degrees'8, minizes on the, Quadrant of Altitude, 
coumed berwern” the Zewth and the ſxlt Meridiaa, 


Pro, 
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A Leg and the Hypothenuſfa given, to find the Refs. 


23 Xample. The Leg given ſhall be C A in the former 
$7; Triangle, 23,degrees 8. minutes, The Hyporhenula CB 
7 89, degrees 8. minutes. . .'The EquinoGtial- and Qua» 
'dranx of Altitude ReQified, as by the laſt Problemez 
Number the Leg C A 23. degrees 8. minutes on the EquinoQtial 
from the firſt Meridian, and there make a prick; Briog this 
Prick tq the Braſen Meridian ; Then number on the Quadrane 
of Altitude the Hyportheyuſa B C 80. degrees 8, minutes from 
the Zenith towards the Horizon, and make there on the edge of 
the Quadrant of Altitude another prick : . Thea turg- the Qua» 
drant of Altitude about till the prick made on the edge of it 
touch the firſt Meridian; ſo ſhall the Triangle be made : The 
arch of the PqpiapSinl comprobenges berween the firſt 'Mcridi- 
an and; the-Braſen Meridian, ſhall repreſent A C the Perpendicu- 
lar'; the arch of the Quadrant of ; Altitude comprehended be- 
eween the Zenith and che Firſt Meridian, ſhall repreſent BC the 
Hypothenuſfa.;, and the arch of the firſt Meridian comprehended 
berween the EquinoRial and the Quadraat of Alricude ſhall re- 
preſent B A the Baſe,; which was one Leg ſought, and is {as 
you will find) 79, degrees:x5, migutes: The Angle C 'you will 
find in the Horizon, 85, degrees 44. minutes: The angle 'A is the” 
Right Angle 90; degrees: And to find the Angle 
turn the Triangle, as you were directed inthe former Probleme, 
| SHOTS 37 3 092TH, | 
The Hypothenuſa and an Angle grven, to find the, Reſt. 
He Hypothenuſa given ſhall -be B C of the Triangle in 
Prob, x, 80. degrees 8, minutes, The Angle given 
ſhall be C85, ; a cath 44. minutes : The Giobe and 
'.. Quadrant of Alntude Rectified,as by Prob. 3. Count 
the given Angle 85. degrees 44. minutes on the Horizon from 
the EquinoRial, and there place the Quadrant of Alucude : Then 


turaabourche Globe: cilt the firſt Meridian teuch. 8c. degrees 8. 
: | DS * minutes 


you muſt. 


as 


| A Turors to Cloeny - 


minuces of the Quadrane of Altitude counted from the Zennch 
downwards, ſo ſhall the Triangle be-matle on the Globe : The 


(FE Arch. of the Equator comprehended between the firſt Meridian 


. and the Brafen Meridian ſhall ſhew the length of the Perpendi- 


coiae C A. 23. degrees 8. minutes; the Arch of the firſt Meridian 


omprehended between the EquinoQtial and the Quadrant of Al _ 


ſhall ſhew rhe levgrh's of the Baſe A'B 9+ 


_ the. Right Angle made at the ſon -the Bat 


Meridian with the EquinoRtial is 90, de recs: and'to find the 
meaſure of the Angle B ad muſt euro th FIR you were 
direed Prob. tle 

'P R 0 B, - I I. 


_ 5 Loa Aline dafoin pin opts Rep.” 


| I* the Triangle of Prob. x; The Leg given ſhall be CA23. 


deorees 8. minures, i --4 Ra adj Joyning | ſhall be C 85,de- 


gre owes be and' Quadrant of Altitude: 


4,35 po | I turn about the Globe ti rhe firft 
Meridian be diſtant from the Braſen Meridian '23. degrees 8. 
minutes, the length of the Leg C A : Then I count in the Hori- 


zon from. the EquinoRia! $5,"degrees 44 minures, ' the aero 


of the Angle C ; fo is the” riang le made 6n'the Globe. 
Axch of the fitft Meridian compre ended between the oy 
of Altitude and the Equino&ial ſhall ſhewthe lehgth of the Baſe 


AB79. degrees 15- minutes ; The Arch of the-Quadrant. of 


Alcicude comprehended between the Zenith and the firſt Meridi- 
an ſhall ſhew che length,of the Hypothenuſa CB 80o, deorees 8: 
minutes ; The Right Angle*made at the InterſeRion of the E- 
quinoRial and the Braſen Meridian i is 90, degrees : And to find 


were direQed Piob. 1 = 
| + On wp.” X R _ q 
4 Fudan the oo dots ofoſit 77) gior, to fitthh Ref. 


rN the Triangle of Prob, x. the Leg Siven hall be'A'B 79. 
. degrees 15 rufintes,thie Angle optths ſhall be C 85 degrees 


44+ ml- 


_ the meaſure df the Angle B, you muſt turn the Hg as any | 
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* $5 C hy Prob-1. bring the Quadrng of Alawdeto-by. te 
fied; asby -*1:1 bring tl tadrant of Altitude to-55, de- 
- grey. cites of the PDH=ai7 the meafurcof the An # C:; 
| * Then I turn the Globe till 7g, degrees 25 /rninutes of the- firſt 
8 Meridian (which is the meaſure of the-Leg A B) touch the Qua- 
- drant of Altimude; {© is the Friangle made-on the'Globe, The 
\B / Arch of the EquinoQual comprehended berween-the firft Meridian 
F atd the Brafen Meridian fhews the length of the Leg C A23.de- 
- grees. $, minutes; the Arch'of the' Quadranc- of Altitude com- 
prehended berween the Zexich add the firſt Meridian, ſhall fhew 
the length of the Hypothenufa C B $0. degrees 8-minwtes; -The 
Right Angle made at the InterſeRion of the EquinoRiab and the 
Brafen Metigian'is 90. degrees': And to find the meaſire of the 
Avgle.'B, you muſt 'rugn the'Triangle; as you were-dnedted in 
Prob: DrSHf, + 7 i £14.24 _ *0 13:1 & 
5G OR NR to 
The Angle goon to fred the Sides, 


i N this Alm you mult curn the Angles Che es,paking an 
ObJque Triange" onthe Gjgberw boſe Fifes Shall be qual 
to the given Angles : fo ſhall SAL Es © Ns Wo 
found, be the meaſure of the Sides required. | 
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-  Inthe Triangle of Prob. x, The Angle A is 90. degrees, the 
Angle B 23. degrees 30, minuces,the Angle: Q185/ degrees 27. 
Ls #:' The Globe nd Quadrant of Altitude. Bfuhed. | 
Prob. 1: T ſet the Right Angle A. 90. degrees on 'the-Brafſen Me. 
tidian, between the Pole 4nd the EquinoQial, For the BI 
number'downwards on the Quadrant of: Altitiide 23.. degrees 
$0: minutes, which ſhall be the fide repreſenting that Arig 
the Angle 'C'I number on the firſt Meridian: frg® thie i] 
- Watds the EquinoQial 85. deerees- 44.5 mines, which | 
© the fide repreſenting that Adgle't "ThenJ/nirn :the' Globe and 
Quadrant of Altitude till Tran joyn'the/2z .deorces 30 minutes 
counted before on the Quadrant of Alticudeand this:$5.. degrees 
44; mines coumed'in rhe fiſt Mexidianinopether'ji Soris a. Tri- 
; Bb z angle 


1 #'Tutorto Attronomy 
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- A; And to find the 


angle made on the Globe; whoſe fides. being equal to the Angles 
iven, ſhall haye its Angles equal to; the, {des ; required : . Thus 
LM Arch.of the Equizoctialcamprehended berweea the firlt Me- 
ridian arid the Braten Meridian ſhall be found 23. degrees 8.mi- 
nutes;the meaſure of chefide A C: The Arch of .the Horizon 
contained'berween the nearelt Pole and the Quadrantof Altitude 
ſhall be found 79. degeors x5, ininutes,the meaſure of che fide B 
Hypocenuſa B C, you have now Data's, c- 
noush.cicher to figd it.as by fone of the former Problemes ; or 
elſe/you may find it by turning the Triangle, as by Prob. x. 
Theſe-Caſes of Right Angled, Spherical. Triangles, may be 
wrought: otherwaies 'by the Globe, If you alter us Polion 
makios the North pe Fourh, poiney FN the orien, PrvkÞ ; _ 
elſe che Pole of rbe. World, orthe Poles of: the Eclipriek.; an 
uſe the Circle of Pokrion ed of rr ny or Circles 
of Longitude: Bur theſe InſtcuRions togerher wich a litde Pra- 


Riſe,are(I judge) ſufficient 3. Therefore I ſhall refer Vatictics to 


the Studies of the Indultrious Scudiear. 
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Of Oblique Triangles." 


' PRoB. VII. 
The three Sides groen, to find the Angles. 


E; Levate the Pole of | che /Globei:aboye the Horizon $o.the 
ment of one ot che/given Sides,and ſcrew the-Qua- 


_ draft of Altitude in-the: Zenirhb, lo ſhall that given Side be com- 


prehended between the Pole-and che Qu14ranc of Alticude;Then, 


count from the' Pole upon che firſt Meridian the meaſure. of the. 
| Second Side, and there make a: prick 3. /Counr allo tram the Ze. 


nichupon the Quadrant of Altiitledowawards the mealure. of 


_ the chird Side; and miake there on the edge of the. Quadrant -of 
Altitude anocher prick; Then turn the Globe and Quadran: of- 


Alcirude till you can joyn theſe rwo pricks together; 1o ſhall your 
Triangle be made on the Globe : And,then the number of de. 
grees of the EquinoRtial comprehended berweean the fult Meridi. 

| an 
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- 'atthe Pole : The Arch of the Horizon comprehended berween 
the Qyadrant of Alticude and the interſetian of the Braſen Meri- 
dian'with the Horizon on that fide the- Pole is eleyared, ſhall be 

._ the meaſure ofthe ſecond Angle : Andfor finding the third An- 
- gle, you wult tra the Triangle, as by Prob. x, | 


Example. 


In the Triangle A B C annexed, The Side A B contains 38. 
degrees 30, minutes, the ſide B C 25, degrees, and the fide A C 
60. degrees; would meaſure | | 
thee Angles ; I place one of 
theſe ſides upon the Meridian, 
viz.. A B 38, degrees 30 mi- 
nutes,the Complement of 38, 
degrees 30, minutes is 5 1.de- 

ces 30, minutes; Therefore - | 
Elevate the Pole 51. degrees 30. minutes above the Horizon, 
ſo ſhall the Zenith be diſtant from the Pole 38. degrees 30, mi- 
nutes;here I {crew the Quadrant. of Altitude and count down- 
wards on it the meaſure of the fide B C 25. degrees, and there 1 
make a prick : Then from the Pole I count on the firſt Meridi- 
an 6o, degrees, the meaſure of the ſide A C,and there I make a- 
other prick : Then Icurn the Globe and Quadrant of Alti- 
tude backwards or forwards xill theſe rwo pricks are joyned. to. 
| gether , ſo ſhall the Triangle. A.B C.be.,made .on the Globe.: 
 Thearch-of the” Braſen Meridian comprehended berween the 
Pole and: Zenith ſhall repreſent the fide A-B ; the Arch of the 
Qyadrant of Alticude comprehended beeween the firſt Meridian 
and the Braſen-Meridian ſhall. repreſent the fide BC; and the 
Arch of the-firf} Meridian comprehended between the Pole and 
the Quadrant of Altitude ſhall repreſent the ide A C ; The Pole 
ſhall repreſentthe Angle A, the Zexith the Angle B, and the 
interſe&ion of the firſt Meridian with the Quadrant of Altitude 
ſhall reprefent the Angle C, The Angle atthe Pole is meaſured 
in the Equator; for the degrees comprehended berween the firſt 
' Meridian and the Braſen Meridian being x z.degrees 15 .minutes 
ſhews 17, degrees 15, minutes to be the meaſure of the Angle 
| A: The Aogle at the Zenith is meaſured in the Horizon ; Le 


the 


an and the Braſen Meridian ſhall be the meaſure of te Angie M 
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| the degrees comprehended berween the latetſeQion of the Braſen 
Meridian with the Horizon on —_—_ the Pole is Elevated: be- + 
ine £42. degrees 4% minutes, ſhews thay:n 4.24 degrees 1 4.7) mi- 

| Airs ls 48 winnie che Angle: B, > Thus xwo tk rain 

found; he third is wanting © which I fiadrhus,!/ 2 111 22 
* * I tura che Triangle, placing eictier A.or Cin the Zenith, £x- 
ample: 1 place A at the Zemth, which before was at the Pole, 

ſo ſhall C be ar the Pole, and Batthe Interſeion of the firlt 
Meridian and the Quadrant of Alcitude,and the fide A C ſhall 

| be comprehended berween the/Pole and Zetirh + The fide A C 
contains 60,” degrees; "its! "Complement ito 90. - is '3.0.:degrees 
therefore I Elevace the Pole of che Globe 30, degrees above the 
Horizon ; ſo ſhall 60. degrees be in the Zenith;cherefore ito 60, 
degrees I fcrew the-Quadraant of Altitude and counton it6:down» 
wards the mealure of the other fide-fiext the Zerich, wit, 38, 
degrees 30. minutes;and there I make a'prick : Thea from: the 
Pole on the firſt Meridian I count the'meaſure ofche laftfide;vrz, 
25. degrees, and there I make another prick ; Thea I turn che 
Globe and Quatranr'of Akitude(as:before)rill chele rwo pridks 
Joyo ; ſo'is the Trianglealere# on the 'Globe - For: the Arch 

of ' tlie 'Brafen Meridian 'comprehended berween the Poleand 
Zenith Which befote was 38, degrees '$0, minutes;is now 60.de- 

| grees;the Arch of the Quadrant of Altirude Comprehended 'be- 

- rweenthe firft Meridian and the Braſen Meridian, which before 
was 25. deprees,is now 38, degrees 50; mitates; andiche Arch 
of the firſt Meridian comprehended: en the 'Quadran- of 
Alticude and the Pole, which before' was 60, degreestis now'y, 
degrees, This the Angte'C being now atthe Pole, tits meaſure 

is found'in the Equi , viz hat 'Arch Gomprehaded »be- 
eween the fiſt Meridian and the Brafen Meridian, which :is 25. 
degrees 24: miinures; and the mieaſure'of the Angle A, which is 
now in the Zenich, having its fides, the'otie an Arch-of the Bra» 
ſen Meridian, the orheran Azimuth, (or which'is: all one) an 
Atch of the Quadrant of Altitude, is meaſured'in - che' Horizon, 
as all Azimmhs ate and found 17, degrees x5: minuces,as before, 
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PAOB: VILT. 


Two Sides and the An gle contained betwepn them groen,to 


find the. Reſt. 


F Xample, In the former Triangle I have given the ſides A B, 
* L- 38. degrees 30. minutes, A C, 60, degrees,and che Angle 
A 17: degrees x5, minutes, | 

The Mcthod I have hicherto uſed'is to place the given (ide up- 
on the Meridian between the Pole and Zenith, bur becauſe the 
Angle at the Pole in this Example falls out ſo large that the 
Quadrant of Altitude will not reach the firſt Meridian; therefore 
I ſhall 'uſe another way to work this Probleme as well. - 

I *Eleyate the Pole of the Gijobe to the Com-plement of 
one of the given fides ; ſuppoſe -the fide A B, which being 
38. degrees 30. minutes, its Complement to 90. degrees is 
51. degrees 30. minutes, fo ſhall the Zexith be diſtant from the 
Pole 38, degrees go. minutes,the meaſure of the fide A B : The 
other fide is 60. degrees, this 60, degrees I count from the Pole 
inthe firſt Meridian, and there I make a prick: The Angle given 
is 17, degrees 15- minutes; this I count in the EquinoGtial from 
the firſt Meridian,and this degree and minu:e in the EquinoRtial 
I bring to the Braſen Meridian, fo ſhall the firſt Meridian be ſe- 
patated from the Braſen Meridian x7. degrees 15, minutes:Then 
I ſcrew the Quadrant of Altitude tothe Zenith, and” brins the 
fide of ic tothe prick made in the firti Meridian: fo ſhall the Tri- 
anole be made on the Globe, Then to find the unknown fide 
B C,I count the number of degrees on the Quadrant of Altitude 
comprehended berween the Zenirh and the firſt Meridian, and 
find 25. degrees, which is the meaſure of the ſide B C : To find 
the meaſure of the. Angle B,I count the number of degrees con- 
tained berween the Interſection of the Meridian with the Horizon 
on that ſide the Pole is Elevated and the Quadrant of Altitude, 
and find 142, degrees 42, minutes,which 1s the meaſure of the 
Angle B: And to find the Angle C I wra the Triangle, as ia 
Prob,” >, D 
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PrRoOB, I X, 


Two Sides and gn Angle oppoſite to one of them given, tg 
find the Reſt. G - 


Xample. In the Triangle in Prob. 7. the Sides given are 


A B 38. degrees 30. minutes, and A C 60, degrees : The 
Angle given oppoſite to A C is B x4.2.degrees 4.2, minutes:I Ele- 
vate the Pole to the Complement of one of the given ſides; tup- 
pole A B, which being 38. degrees 20.minutes, its Complement 
to 9O. degrees is 51, degrees 30. minutes;ſlo is the Zevith di» 
Rant from the Pole 38. degrees 30. minutes : To this 38, de- 
orees 30, minutes I ſcrew the Quadrant of Altitude,and count in 
the Horizon from the InterſeRion of the Meridian with the Ho- 
r1zon on that fide the Pole is Elevated the meaſure of the given 
Angle B, viz, 14.2 degrees 4.2. minutes, and to this number of 
degrees and minutes of the Horizon I bring the edge of the. Qua- 
drant of Altitude, then I count in the firſt Meridian from the 
Pole the meaſure of the fide A C 60, degrees; and there I make 
a prick, and turn about the Globe till that prick come to the 
edge of the Quadrant of Altityde, fo is the Triangle made on the 
Globe. The degrees of the Quadrant of Altitude comprehen- 
ded between the ficl? Meridian and the Zenith being 25 p nn 
is the meaſure of the ſide B C : The degrees of the EquinoGiial 
comprehended between the firſt Meridian and the Brafen Meridi- 
an being 17. degrees 15. minutes, is rhe meaſure of the An- 
gle A; and for finding the meaſure of the Angle C,I turn the Tri- 
angle, as in Prob, 7. 


PrxoOB. X. 


Two Angles and the Side comprehended between them gr- 
ven, to find the Reſt. | 


Xample, In the Triangle of Prob. 7. the Angles given are 
A 17 degrees 15.minutes, and B x4.2.degrees 4.2.minutes, 
the fide comprehended between them is A B 38. degrees 30, 
minutes; Eleyate the Pole to the Complement of the fide A B 
Which being 38, degrees 30, minuces,its Complement to 90 de- 
orees 
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prees is 5x. degrees 30. minutes, ſo is the Zenith diſtant from the 
ole 38, degrees 30. minutes; to this 38. degrees 30, minutes I 
ſcrew the Quadrant of Altitude,and count in the: Horizon from 
the InterſeQion of the Meridian with rhe Horizon on: that fide 
the Pole is Elevated the meaſure of the given Angle B, viz.142. 
degrees 4.2,minutes, and to this number of degrees and minutes 
of the Horizon I bring the edge of the Quadrant of Altitude; 
then I turn about the Globe nll the furſt Meridian is diſtant from 
the Braſen Meridian x 7, degrees 1 5. minutes of the EquinoRial, 
which is the meaſure of the other given Angle ; So ſhall the Tri- 
angle be made on the Globe: and rhe Arch of the Quadrant of 
Altitude comprehended berween the firſt Meridian and the Ze- 
ith ſhall be the meaſure of the fide B C 25. degrees, and the 
Arch of the firlt Meridian comprehended between the Pole and 
its InterſeRion with the Quadrant of Altitude ſhall be the mea- 
ſure of the fide A C 60. degrees : The meaſure of the Angle C 
is found by curning the Triangle, as in Prob, 7. 


PROB. X 1. FE 


Two Angles and a Side oppoſite to one of them gtven,to find 
the Reſet. .- | | 


Xample. Tn the Triangle of Prob. 7, the Angles given are 
, A 17, degrees 15 minutes,and B 142.degrees 42-minutes, 
the fide given is B C 25. degrees,being the fide oppoſite to the 
Angle A;the Angle A is made at the Pole of the Globe,and mea- 
ſyred in the Equator ; Therefore I ſeparate the firſt Meridiatl 
from the Braſen Meridian T7, degrees x5- minutes, ſo doth the 
Pole repreſent the Angle A; the Angle B is made at the Zenith, 
avg meaſured ia the Horizon ; therefore I count in the Horizon 
142. degrees 4.2. minutes,and there I make a | ny to this prick 
I bring the edge of the lower end of the Quadrant of Alticude, 
(not minding to what degrees of the Meridian the upper end of ir 
is placed) Then 1 count from the upper end of the Quadrant of 
Altitude 25, degrees downwards the meaſure of th e fide BC and 
there I make a prick, and keeping the lower end of the Quadrant 
of Altitude to the prick made in the Horizon, I ſlide the m_ end 
of it forwards or backwards till the prick on the Quadrant of 
Alcitude come to the fult _— ſo ſhall the Triangle be made 
c2 on 
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on the Globe : Then the Arch of the Braſen Meridian compre. 
hended' berween the Pole and the upper end of the Quadrant of 
Alcirude ſhall be the meaſure of the fide A B 38. degrees 0, mi- 
nutes;and the Arch of the firſt Meridian comprehended berween 
the prick on the Quadrant of Altitude and the Pole ſhall be- the 
meaſure of the fide A C 60. degrees; But the Angle C you muſt 
find by turning che Triangle ; as in Prob. 7. 

In the working this Probleme I would haye placed the given 
fide B C 25,degrees upon the Braſen Meridian berween the Pole 


and Zenith , bur then the Angle B {being ſo Obruiſe) would. 


haye had that fide which would be interſe&ted by che Quadrant 
of A'titude (viz. the futt Meridian, under the Horizon, which 
the Quadrant of Altitude cannot reach, | 


bp. YO 
Three Angles given, to find the Sides, 


His Triangle is taught to be reſolved by M* Palmer on the 
Planiſphear ; Book 3. Chap. 19. | 


Ttis to be known (faith he) Thar if you go ro'the Poles of the 


three great Circles whereof your Triangle is made, theſe Poles 


ſhall be the Angular points of a ſecond Triangle ; and the two 
leſſer ſides of this ſecond Triangle ſhall be equal to the two leſſer 


Angles of your firſt Triangle : the greateſt fide,” of Fhe ſecond 
2 p the orcajeſt Angle of the firft 


Triangle ſhall be the ſupplement'cf 
Triangle (thatis, ſhall have as maby degrees and minutes as the 
oreaceſt Angle of the.firſt Triangle wanted. of x80. degrees (fee 
Pitiſcus Trigonometry Lib. x. Prop. 61, ris 


- This fecondTriangle therefore (all whoſe ſides are known from 
the Angles of the firit) you ſhall reſolve by Prob. >.” And 'ha- 


ving by that Probleme found the Angles of this ſecond-: Trian- 
»» gle, Api that the two lefſer Angles of the ſecond Triargle 
»» {hall be ſeveral and reſpeRively equal to the two lefſer ſides of 
» Che firſt Triangle, (and the leaſt Angle to. the Jeaft fide} the 
»» middle Angle to che middle fide; and the greateſt Angle of this 
» ſecond Triangle being ſubtrated out of 180. degrees, ſhall 
,» [eaye you the greateſt fide of your firſt Triangle. 


Example. It the Angles be given 142, degrees 42. minutes, 


17, degrees 15. minites,and 25, degrees 24+. minutes ; = - 
| 1des 
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fides be enquired. Draw by aim a rude Scheam of this firſt Tris 
- ahgle, writing in the Anole A x 7.deprees x5. minutes,in B x42, 
degtees 42, minutes, in C 25. degrees 24. minutes; ſuppoſing 
the fides yer unknown:thEn draw under this by aim alſo,a Stheam 
of the ſecond Triangle, ſetting his Baſe Parallel with the Baſe of 
the ficſt. and making che Baſe of the ſecond ſhotter then the Baſe 


of the firli.Ser alſo B at the Vertical Angle,and A C at the Bale; 


as in the firſt Triangle, Then ſay, 

Becauſe A in the firſt Triangle is 17,degrees 15.minutes,there- 
fore in the ſecond Triangle B C (which ſubrenderh A) ſhall be 
17. degrees 15, minutes: and becauſe C in the firſt- Triangle is 
25. degtees 24. micutes, therefore in the ſecond Triangle the 
fide A B which ſubrendeth C) ſhall be 25. degrees 24.minutes; 
and becauſe B the greateſt Angle in the firſt Triangle ,is x42.de- 
greets 4.2, thinutes, cherefore in the ſecond Triangle the fide A. C 
(which ſubrendeth B) ſhall be the'complement thereof ro 180. 
degrees, viz. 37. degrees 18. minntes : Write now upon the 
ſides of this ſecond Triangle the quantities of the ſides, ſo is your 
ſecond Triangle ready to be, refolved,as by Prob. 7. Whereby 
you ſhall find the Angles of the ſecond Triangle; as I haye ex- 
preſſed thettr in thie'Scheamm, A 25 degrees, C $8 degrees 30.mi- 
nutes, B x20, degrees, "© Nog We 
Nw laſtly, I fay theſe Angles of the ſecond Triangle thus 

found, give me the fides of the firſt Triangle, which I ſeck, in this 
manger. , 


\ In'thie fecohd Ttiangle. Tn the firſt Triangle, 


; 


A's 25: degiees; "© CB C's 25. degrees 
X is 38. 30. | Therefore FAB 38. 30. 
B is:x 20, 0O- AC 60. 00, Complement 
of 120, degrees tro 190. And B 


thus by all che Angles given, 
we haye. found out all che 
fides, which was required, 

' Having then the Angles 
of your Ark Triangle given, 
and his ſides now found; you 
ſhall find his ſcituation - on 
the Globe thus: Place him ,,< - 
as in Pcob. 7. A B 38. de- 
grees 30, rinutes berween 
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1s wanting: To get that,m 


"the Pole and Zenith, A C 60. degrees in the firſt Meridian 
ſeparated from the Braſen Meridian £7, degrees x5. minutes of 


the Equinodtial, B C 25. degrees on Quadrant of Al- 
titude, counted from the Zenith when its lower end is applyed 
to the 14.2, — 42. minutes of the Horizon: you ſball fay, 
Becauſe the Eaft point of the Horizon is the Pole of the Arch A 
B, therefore at the Eaſt point of the Horizon ſhall ſtand the An- 
ele C, which A B ſubtendeth : Next follow the 142. degrees 
42. minutes of e Azimuth which maketh B C of favs Tri- 
angle to the Hotizon,and from thence number in the Horizon to» 
wards the Eaſt point 37, degrees 18. minutes,the Complement of 
the Angle A to 180. degrees, and number yer further 52. degrees 
42.minures beyond the Ea point to make up 90,and there 1s the 
Pole of the Arch BC : Therefore there ſhall ſtand the Aagle 
A, which B C ſubtendeth, Then count in the Equator from the 
firſt Meridian 90.degrees,which will end under the Horizon,and 
there make a prick ; for there is the Pole of the Arch or fide 
AC, Therefore at that prick ſhall ſtand the Angle B, which A 
C ſubtendeth, 

Here you ſee your ſecond Triangle made by the Poles of the 
firft adjoyning to the Eaſtpoint of che Globe : only the fide A B 

ike a prick upon the Globe againſt the 

52, degres 4.2. minutes from the Eaſt point of rhe Horizon found 
before,to —_— the Angle A: Then turn about the Globe and 
Qudrane of Alricude till that prick and the prick made before 
for the Angle B are both at once cut by the fide of the Qua-- 
drant of Altitude,and you will find 25. degrees 24. minutes of 
the Quadrant of Altitude comprehended between the two 
pricks,for the meaſure of the fide A B. 


Pros. XIIT, 


How t0 let fall a Perpendicular that ſhall divide ny Ob- 
lique Spherical Triangle zo zwo Right Angled 
Spherical Triangles, 


. T His Probleme is much ufed when an Oblique —_ 
y 


having ewo ſides and an Angle given is to be ſolyed 


An 
che Cannon of Sines and Finer: but'by che Globe 
1t may be ſolyed without it,as was ſhewed Prob, 8,9, 
mo; VOOR oak rp hngns - Ye 
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Yer becauſe letting fall a Perperdicular is ſo frequent in all Au- I 
thors that creat of 'Trigonometry, I have inſerted rhis Pro- 
bleme alſo. ? E 


In the Oblique Triangle : 
- of the fromer Problemes = 
| —_ given the (ides A B an Ts © 
38 ; deorees, and BC 25. Pn 
degrees, and the. Angle © AT ; MM 
25 degrees 24. minutes; It | 
is required to ler fall a Perpendicular as B z from the Angle B, 
upon the Baſe A C; and to know both the meaſure of this Per- 
pendicular,and the parts it divides the Baſe into. 
Therefore Eleyate the Pole of the Globe above che Horizon 

ſo much as is the meaſure of the Avgle C, which in this Example 
is 25 degrees 24. minutes,and bring the interſeion of the fult 
Meridian with the EquinoRtial to the Eaft point of the Horizon ; 
ſo ſhall the Angle at the Eaſt point of the Horizon comprehended 
between the Horizon and the Ft Meridian be equal to the An- 
ge C.-: then'count in the firft Meridian from the Eaſt point of 

e Horizon the meaſure of the ſide B C 25, degrees, and having 
the Quadrant of Altitude ſcrewed to the Zenith brings the gra” 


oO 


duated edge of it to theſe 25, degrees, fo ſhall the Arch of the 
rizon comprehended between the Eaſt point and the lower end of 
the Quadrant of Altitude be the number of degrees that the Per- 
pendicular falls upon the Baſe,counted from the Angle C to a, 
which in this Example is 21 by cammuay che Arch of the Qua- 
drant of Altitude compreheaded berween the Horizon and the 
fiſt Meridian is the meaſure of the Perpendicular B 2 x x. degrees. 
And thus by letting fall this Perpendicular you have two Right 

angled Spherical Triangles made,the one B « C,wherein is found 
C a, 21 ; degrees, B C 25.degrees B a x1,degrees C 25, degrees . 
24. minutes,and 4 the Right Angle : There remains only the 
angle B unknown; which you mult find by turning the Triangle, 
as was taught Prob, x, The other Right angled Spherical Trian- 
gi made, is B a A, wherein is found A a ( Complement of 21 $ 

egrees to 60 degrees (the whole Bale before given) 38 * de- 
orees, A B 38. degrees 30. minutes,B a xx. degrees, and 4. the 
Righr Angle ; which is more then enough to find the Anoles A 
and B;as was ſhewed in the Pref:ce. Theortms x, : 
ME The Exd of the Sixth Bock, 
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\ Here follows the Ancient 


STORIES of the ſroeral STAR'S, and 
ConSTELLATIONS. 


Shewing the Poetical Reaſons why fuch Various Pi- 
 gures are placed in HEAVEN. 
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And Furſt, | 
Of the Northern Conſtellations, 


prehieminence, becauſe it is neereſt of all the ,reſ 

| -Uhto the North Pole ; And is called of the Greeks 
*Aex]1@- whereupon the Pole is called the Pole 
Ar&ick, for that it is neer unto that Conſtellation. I: js alſo 
called Hel:ce miner, becauſe of the ſmal revolution which it 
maketh round about che Pole : ,or rather of Elice, a Town in 
Arcadia , wherein Calyſto the great Bear , and mother to. the 
-leſs, was bred . It is called Cyzoſera , becauſe this Conſtellati- 
on, though it carry the name of a Bear, yer it hath the taile of a 
Dog : Laſt ofall, iris cermed Phwnice , becaule that Thales, 
who firſt gave the name to this Conſtellation, was, a Phanician : 
And therefore the Phenicians being taught how to uſe it in 
their Navigations, did call it by the name of the Country where- 
in Thales was born, Ir confifterh of 7. ſtars, which the Latines 
call Septemtriones ; becauſe - their continual motion, thoſe ſeven 
ftars do as it were wear the Heavens. The Spanjards call them 


"a bY xa ' MtNo Rr. This Conſtellation hath. che 


all Boſina, that is, an Horn; becauſe they may be very well 


brought into that form; whereof that which is in the end of the 
tail, is called che Po/e-ſtar,by reaſon of the neareneſs thereof unto 
the Pole of the world + for ic is diſtant (according to che opinion 
of moſt )trom the true Pole, bur 23, deg. 30, min, The Arabians 


call 
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' call it Alrukaba : And of the Scythians it is faid to be an Tron 
»ail, and is worſhipped by them as a God. The two lars thar 
are in the ſholders of the Bear, are called Gwards, of the Spa. 
niſh word Gxardare, which is to behold ; becaule they are di- 
ligently to be looked unto, in regard of the ſingular uſe which 
they havein Navigation, | | 

The reaſon why this Conſtellation was brought into the Hea- 
yens, is diyerſly ſer down, and firſt in this manner: Sarury having 
received of the Oracle that one of his Sons ſhould baniſh him 
out of his kingdom, determined with himſelte to kill all the men 
children that he ſhould begert: whereupon he gave command to 
Ops his wife,being then great, that ſhe ſhould ſhew him the 
child ſo ſoon as ever it was born : But ſhe bringing forth Jepiter, 
and being oreatly delighted with his hair, gave the child unto 
two Nymphs of Crete, dwelling in che mount Ds&e; whereof 
this was one, and was called Cynoſura; the other was Helice, 

Jupter after that (according to the Oracle)he had bereft his 
Father of the kingdom, in recompence ot their paines and cour- 
telie, tranſlated them both into the. Heavens, and made of them 
two Conſtellations; the Leſſer Bear, and the Greater Bear. 

Otherſome ſay that it was Arcas, the fon of C aly/to; and they 
tell the tale on this manner.Caly/to a Nimph of fingular beauty, 
daughter to Lycaon King of Arcadia, induced by the great 
defire ſhe had of hunting, became a follower ofthe Goddeſs 
Diana. Afﬀcer this, Jupiter being enamored with her beauty.and 
out of hope, by reaſon of her profeſſion, to win her love in his 
own perſon, counterfeited the ſhape of Diana, lay with Catlyſto, 
and' got her with child; of whom was born a ſon, which was 
called eArcas. Diana, or rather J#»0, being very mudh offen- 
ded here-with, turned (lifts into a Beay. gArcas het ſon at the 
Age of fiftcen, hunting in the woods, by chance lighted upon his 
morher in the ſhape of a Bear - who knowing her f6n Arca, 
ſtood ſlil,that he might come near unto her, and not be afraid + 
but he fearing the ſhape of ſo .cruel a Beati, beat his bow of pur- 
poſe to have ſlain her « Whereupon Jr piter to prevent the miſ- 
Chief,tranſlaced them both into Heaven,and of them made two ſe- 
yeral Conltellations : unto the /fſer Bear,there belongs bur one 
ſtar unformed._ | 

2. UrRsa Mato xr,the Greater Bear, called alſo of the 
Greeks Aritos, and Helice, confilteth of 27, ſtars: Among the 
Wh! Dd which 


=& 


II 


The Poetical Stories 


CC IE——— wo ooo oe > I IIoEoee—— —roetey — <A ot —— 


which, thoſe ſeven that are inthe hinder part and cail of the Bear, 
are moſt obſerved;:the Larines call them P/auſftram; and of our 


men they are called Charles Wayn; becauſe the ſtars do Rand in 


\uch forr, that the-rhree which are in the tail reſemble the Horſes, 
and the other four which are in the flank of che Bear, ftand(after 
a manner) like the Wheels of a Waggon, or Chariot, and they 
are fupoled by lome to be greater then the Sun. The reaton of 
the Tranſlation of this Conſtellation into che Heaven, 1s at large 
ſet dowa in the other Conkellation, and therefore needs nor here 
to be repeated. This Conftellation was firſt invented by Nax- 
plics,che Father of Palamedes the Greek: and ingrear uſe among 
the Grecians; and this is to-be noted both in this and the former 
Contellation, that they never ſet under the Horizon,in any part 
of Europe: which though it fall out by reaſon of their ſcituation 
in the Heayens; yet the Poets ſay, that itcame to paſs through 
the diſpleaſure and hatred of Jo ; who for thar ſhe was by Ca- - 
liſto made a Cuckquean, and they notwichftanding . (as ſhe took 
it) in diſpight of her, were tranſlated into Heaven, requeſted her 
brotaer Neptune, that he ſhould never ſuffer thoſe Stars to ſec 
within his Kingdom : Fo which requeſt Neprane condiſcended; 
ſo that in all Exrope they neytr come neer unto the Sea, or touch 
the Horizon. If any.one marvel; that (ſeeing ſhe hath the form 
of a Bear)-the-ſhould haye a tail ſolong; Tmagine that Japiter 
fearing to come too nigh unto her teeth, laid hold on her tail,and 
thereby. drew her up into heaven; ſo that ſhe of her ſelfe being 


very weighty, andthe diſtance from the Earth to the Heaven 


vety great, there was great ikelyhood that her tail muſt iretch, 
The wafotmed' ftars belonging to this Conſtellation are eight. 
3) Di«a'&o,;the Dragon,of fome named the Seypentz of 
others the'Suake, by the Arabians, Aben; and by Funiting Fl- 
rentinus,, Vrago; becauſe he windeth his tail round about the 
Ediprick -Pole; it containeth 3x. ſtars, This was the Dragon 
that. kept the Golden Apples in the Orchard of the Heſperides, 
(now thought to be-the Iſlands of Cape de Virde jand for his di- 
licence and watchtulnels,was afterwards cranflated ifco heaven: 
Yer orhers lay that he came into Heaven by this'occafion; when 
AMinerva wichſtood'the Gyants fighting againſt the Gods; they 
co rerrifie her, threw at her a mighty Dragon; bur” ſhe catching 
him in her hands, threw him preſently up ' into Heaven, and pla« 
ced him there, as a memorial of that her tefiftance, Others 
| | would 
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would have it co be the.Serpenc Pyt hox, whom Apolh New, after 


the Deluge, | | 
4. EP MUs, Ccontaintth in him xx, ſtars, and -hath-two 
unforfned, This was a King of the &Zyhiopians, and Huſband 
unto;Cafſiopera, and father of Andromeda, whom Perſans-mar- 
ried. He was taken up into Heaven, with-his wife and daughter, 
for the good deeds of Perſens his fon in law ; that he and his 
wnole Rack might be had in remembrance tor ever. The Star 
Which is in his 11ght ſhoulder, is called by the Arabians Aldera- 
hiemin; i e.his right Arm, | 
5 Boorsxs, the driver of the Oxen (for fo I fuppole the 
name'to fignifie, rather then an Herdſman; for he hath not his 
name becaule he hach the care ofany Cartle,buc only becauſe he 
is ſuppoſed co drive ( harles his Wain, Which 1s drawn by 3.Ox- 
en\ he isalfo called Artophi/ax,the keeper of the Bear, as though 
the care of her were committed to him, This Conſtellation con- 
filteth of 22 Stars. Some will have Bootes to be: Arcas, the Son 
of her who before was turned , into the Greas Bear ; and they 
rell the Tale thus : Zycaon the Father of Calo, receiving Jup:- 
zer into his houſe as a gueſt, rook Arcas.his daughters ſon, and 
cut him in pieces; and among other Services, ſet him before 7#- 
pitey to be eaten: for by this means he thought to prove if his 
oueſt were a God, as he pretended to be, Jrpiter perceiving 
this heinous fac, overthrew the table, fired the houſe with light- 
| Ning, and turned Lycaor into a wolf: but gathering and ſetting 
together again.rhe limbs of the child, he commired him, to. a 
Nymph of e/E rolia to be kept: Arcas afterwards coming to 
mans eftaxe, and hunting in the woods,lighted arun-awares upon 
his mother, transformed by J«4no into the ſhape of a bear, 
whom he perſued into the Temple of Jupiter Lycens, whereunto 
by the law of the Arcadians,uc was death for any man to come, 
Por as much therefore as they muſt of likelyhood be both ſlain, 
Calyfo by her fon, and he by the Law, J»piter to avoid this mit- 
cheif, of meer pitty took them both. up-into-heayen, Unto this 
Conſtellation belongeth bur one lar unformed, and it is berween 
the legs of Bootes, and by the Greciazs it is called Ariturms, be- 
cauſe ofall che ſtars neer che great Bear named Aritos, this far 
is firlt ſera neer her rail in che evening. The Poetical iavenrion 
is thus, 
Tarn the father of Erioone, having received. of the God 
| Dd2 Bacchus 
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Bacchus a Flagon of wine,to declare how good it was for mortal 
men, cravelled therewith into the Territories of eArhens, and 
there began to carouſe with certain ſhepheards:they being greatly 
delighted with the pleaſantneſs of the wine, being a new-kind of 
liquor, began to draw fo hard atir, that ere they left off, they 
were palt one and thirty; and in the end, were fain to lay their 


heads to reſt, Bur coming unto themſelves again, and finding 


their brains ſcarce in ood temper, they killed /carws, thinking 
indeed that he had either poyſoned them, or at the leaſt-wiſe made 
their brains introxicate. Erigone was ready to die for grief, and 
ſo was Mera,her little dog, But Japiter to allayeheir grief, pla- 
ced her father in Heaven, between the legs of Artophilax, 

6. CorRona BonRs a, the Northern garland, COn- 
fiſteth of eight Bars; yet Ovd faith, that it bath nine, This was 
the Garland that Vezws gave unto Ariadne, when ſhe was mar- 
ried unto Bacchus,in the Iſle Wax, after that Theſes had for- 
ſaken her : which Garland, Bacchw placed in the Heaven,as a 
token of his love, Nowvidize will have it to be the Crown. of the 
Virgin Mary. 

7 ENnGoNnASTS: This Conſtellation hath the name, 
becauſe it is expreſſed under the ſhape of a man kneeling upon 


the one knee, and is therefore by the Latines called ngeniculum. 


It containeth 29. ſtars, and wanteth a proper name, becauſe of 
the great diverſity of opinions concerning the ſame, For ſome 
will have it to be Hercales, that mighty Conquerer, Who for his 
12. labours was thought worthy to be placed in the heayen, 
and nigh anto the Dragon whom he overcame, Others tell the 
tale thus: That when the Tytazs fought againſt the Gods, they 
for fear of the Gyants, ran all unto the one fide of the heaven: 
whereupon the Heaven was ready to have fallen, had not Hercu- 
les together with Arlas ſet his neck unto it, and Rayed the fall: 
and for this deſert ,he was placed in the Heaven, 

8 Ly x a, the Harp containeth * x0. ſtars; whereof thus 
goeth the Fable. The River Nil ſwelling above his banks, 
overflowed the Country of e/£gypr; after the fall whereof there 


| were left in the fields divers kinds of living things, and amongſt 


the reſt a Tortoiſe; O—_— the fleſh thereof was conſumed, 
the ſfinews ſtill remaining, found the ſame, and ſtriking ir, he made 


it yeild a cercain ſound; whereupon he made an Harp like unto it, 


having 3. firings and gave it unto Orphers the lon of Caſſiopes, 
| Thx 
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This Harp was of ſuch excellent ſound,that Trecs, Stons, Fowls, 
and wild Beaſts are (aid to follow the found thereof, Afcer ſuch 
time therefore-that Orphers was ſlain by che women of Thrace, 
the Muſes by the good leave of Japiter, afd at the requeli of 
Apollo, placed this Harp in Heayen. Novidigs will have it to be 
the Harp of David,whereby he pacified the evil ſpirit of Saw/. 
This Conſtellation was afterwards called /'#l:#r Cadiens, the fall 
ing Grype : and Falco, the Falcon; or Timpanum, he Timbrel, 
9 OL o R, or Cyenxs, the Sway, called of the Caldzans 
e#digege:it bath 17, (tars: of this GCon(tellation the Poets Fable 
in this manner, Fapiter being overtaken with the love of Leda, 
the wife of Tyndaras King of Ocbalia, and knowing no honelier 
way to accompliſh his defire, procured YVenzs to turn her ſelfe 
into an Eagle, and himſelf he turned into the ſhape of a Swar: 
Flying therefore from the Eagle, as from his natural enemy,that 
earnellly purſued him, he lighted of purpoſe in the Jap of Leda, 
and, as it were,for his more ſafety, crept into her boſome, The 
- Woman not knowing who it was under that ſhape, but holding 
(as ſhe thought) the Swas faſt in her armes, fell a fleep: In the 
mean while Jwpiter enjoyed his pleaſure; and: having obtained 
that he came for, berook him again unto his wings ; and in me- 
morial of his pgs (attained under that form) he placed che 
Swan among the ſtars. : 

Ovzd calleth this Conſtellation Milvins,the Kite, and telleth 
the tale thus, The Earth being greatly offended with Jupiter, 
becauſe he had driven Sarzrn his father our of his Kingdoms, 
brought forth a monſtrous Bull, which in his hinder parts was 
like a Serpent; and was afterwards called the Faral-Bull; becauſe 
the Deſtrnies had thus decreed,that whoſoever could ſlay him, 
and offer up his entrails upon an Alrar,ſhould overcome the eter- 
nal Gods, Briarens that mighty Gyant, and ancienc enemy of the 
Gods overcame the Bull, and was ready to, have offered up his 
entrails according to the decree of the Deſtinies : But Jupiter 
fearing the event, commanded the Fowls of the Air to ſnarch 
them away : Which although to their power, they endavoured, 
yet there was none of them found to forward and apt to rhat 
ation as the Kre, and for that cauſe he was accordingly rewar- 
ded with a place in Heaven. Some call this Conſtellation Opyrig- 
that is, the Bird : others call it Yu/tvre wvolans, the Fliin) 
Grype : Itisalſo called Gallina, the Hen, Uato this Covltella: 
tion do belong two unformed {ars, 19, Cas 
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10. CassStoOPEL a, She conſilteth of x3, Stars, This 
was the Wite of Cephexs, and mother of Andromeda, whom 
Perſeus married, and for his ſake was tranſlated inco Heaven, ag 
ſome write, Others ſay that her beauty being ſingular, ſhe wax- 
ed ſo proud, that ſhe. preferred her ſelf before the MNereides, 
which were the Nymphs of the Sea : for which cauſe, unto her 
diſgrace,and the example of all others that in pride of their hearts 
would adyance themſelves above their betters, ſhe was placed in 
the Heaven with her head as it were downwards, ſo that in the 
revolution of the Heavens, ſhe ſeemeth to be carried head-long, 
11. PXkRSEUSs, he hath 26. Stars, This was the Son of 
Jupiter, whom he in che likeneſs of a Go/dex ſhowey begat upon 
Danae, the daughter of Acrifizs, This Perſews coming unto mans 
eſtace, and being furniſhed with the Sword, Hat, and, Wings of 
his brother Mercrry, and the Shield of his ſiſter Ainerva, was 
ſent by his folter-facher Polidefes, to kill the Monfier Meduſa, 
whom he ſlew ; and cuting off her head, carried it away with 
him - Burt as he was haſtning homeward, flying in the Air, he 
eſpied Andromeda the daughter of Cephexs and Caſſiopeia,tor the 
pride of her mother, bound witha Chaia unto a Rock, by the 
Sea fide, there to be devoured bya Whale: Perſex taking notice 
and pitty of the caſe, undertook to fight with the Jfonffter, upon 
condition that Andromeda might be his Wife ; to be ſhort, he 
delivered Andromeda, martied her, and returning homeward un- 
to the Ifle Seriphm, he found there his Grand-father Acriſzas, 
whom by miſchance, and unadviſedly, he flew with a quoit : 
(or as Ovid reporteth, with the terrible fight of the horrible 
head of £Medwſa, not knowing thatit was his Grand-tather - 
but afterwards underfianding whom he had flain, he pined away 
through extream ſorrow : whereupon Japiter his Father pitty- 
ing his orief, rook him up into Heaven. and there placed him in 
that form wherein he overcame dedxſa, with the ſword in one 
hand, and the head of gHedsſaio the other, and the Wings of 
Mercury at his Heels. This Conſtellation, becauſe of che un- 
luckineſs thereof, is called by Aſtrologers Cacodemon, (5.e.) Un- 
tacky, and Unfortunate. Foras they fay)they have obſerved ic, 
that whatſoever is born under this Conſtellation, having an evil 


AipeR, ſhall be firicken wich ſword,or looſe his Head, Novidz us | 


faith thar it 15 David with Goliah his head in the one hand, and 
his {word in the other. The unformed Scars belongihg unto this 


- Conſtellation, are three, I2. Avu- 
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12. AUR1G a, the Wagporer, or Carter : he conlileth of 
14.Stars ; the Arabians call him Alaiotzthe Greeks Heniochn, 
I. e. 2 man holding a bridle in his hand, and ſo ighe pictured, E- 
ratoſteney aſfirmeth him to be Erifthonious King of Athens, the 
ſon of F'ulcaxe : who having molt deformed feer, deviſed*filt the 
uſe of the Wagon or Chariot, and joyned horſes: together to 
draw the ſame, to the end that he fitting therein, might che bet- 
ter conceal his deformities, For which invention, Fepirer tranſla- 
ted him into the Heayens, 

In this Conſtellation there are two other particular Conſtella- 
tions to be noted's whereof the one confiſteth bur of one Star a- 
tone, Which is in the left ſhoulder of eAwriga, and is called Hir- 
cus, or Capra the Goat; the Arabians callit Alhajoth : The o- 
ther _s of two little Stars a little beneath the other, ſtand- 
ingas it w 
led Hed;,the, Kids, The tale is thus; Saturn(as you heard be- 
fore) had received of the Oracle,that one of his ſons ſhould put 
him our of his Kingdom, whereupon he determined to deyoure 
them all: Ops by ſtealth conveyed away Jmpiter, and ſent him 
to Meliſſus King of Crete, to be nouriſhed : Meliſue having 
two daughters, Amalthea and Meliſſa, commirted Fwpiter unto 
their Nurſery;eAmalthea had a Goat that gave ſuck unto twe 


Ks, ſo that by the milk of this Goat, ſhe noutiſhed Fupiter very _ 


well. To requite this her care and countelie, Jupiter (after he had 
put his Father out his Kingdom) tranſlared her Goat and her two 
Kids into Heaven ; and in remembrance of che Nurſe, the Goat is 
called Capra Amalthea. Novidims faith; that when Chriſt was 
born, and his birth made manifeſt by che Angels unto the Shep- 
herds, one of them brought with him for a Preſent, a Goat and 
two young Kids; which in token of his good will, were placed in 
Heaven, 

iz, Orutucnus, or SERPENTARTIUS, Thatis, 
the Serpent bearer, This Conſtellation hath no proper name, bur 
is thus entituled, becauſe he holdeth a Serpent in his hands. Tc 
containeth 24. Stars. Some ay that it is Hercales, and report the 
tale on this manner Juno being a great enemy to Hercales, ſent 
two ſnakes to kill him as helay ſleeping in his Cradle : but Hey- 
cules being a luſty Child (for 7#picer had ſpent ewo daies in be- 
firing him) without much ado firangled them both : In me- 
morial of ſo ftrange an event, Jupiter placed him in the Heavens, 
with a Serpent in his hands, 14. SER=* 


, 


ia the hand of eAwr:/g4; this Conſtellation is j(cal- 
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4. SERPEN 5s, the Serpent of Ophinchue,which confiſteth | 


of 18. Stars, Some ſay that it is one of the Serpents. that ſhould 
have ſlain Hercsles in his Cradle, Npvidime laith, ir is the Viper 
that bit P 2#l by the hand. Ochers deliver the tale in theſe words; 
Glayucrs the ſon of Minos King of Crete, was by misfortune 
drowned in a Barrel of Honey: Mines his father crayed the hel 

of eA& ſculapins the Phyfitian + and that he might be driven per. 
force to help the child, he ſhut him up in a ſecret place, rogether 


With the dead carcaſs:whiles e/£/cx/apine food in a great maze | 


with himſelf what were beſt to be done, upon a ſudden there 
came a Serpent creeping towards him;the which Serpent he ſlew 
with the ſtaft which he had in his hand, After this there came 
another Serpent in, bringing in his mouth a certain herb, which 
he laid upon the head of thedead Serpent, whereby he reſtored 


* him untolife again, e/£ſcxtapins uſing the ſame heghy, wrought 


the ſame effe& upon Gl/aucus, Whereupon (after that) e/Eſ[cu- 


lapins (whom ſome affirm to be Ophinchws) was placed in the _ 


Heaven, and the Serpent with him. 

if. SAGIT T 4,or Telum; the eArrow or Dart.This was 
that Arrow wherewith Hercules flew the Eagle or Grype that 
fed upon the Liver of Promochers, being ryed with chains to the 
top of the mount {auceſms; and in memorial of that deed, was 
tranſlated into Heayen, Others will have it to be one of thoſe 
Arrows which Hercules at his death gave unto Phy/ofteres, up- 
on which the Deſtiny of Troy did depend, The whole Conkel- 
lation containeth five Stars. | 

16, Aqui L 4, the Eagle, which is called Vultur Volans, 
on fying Grype : It hathinit9. Stars. The Poetical reaſon of 
this 
form of an Eagle,took Ganimides the Trojan Boy, Whom he OreAt- 
ly loved,up into Heaven, and therefore in hone thereof (becauſe 
by chat means he performed his purpoſe) he placed the figure of 
the Eagle in the Heaven, There belong unto this Conſtellacion 
6: Stars(before'time) .unformed, but now brought into the Con- 
fellation of Antinos, But whereupon that name ſhould come, 
know not, except it were that ſome man deviſed it there to cut- 
ry favour with the Emperour Adrian, who loved one Antinow 
Bithynicus ſo well, that he builded a Temple in his honour at 
Aantinea, | 

17. DsL.ÞKIixus, the Doſphin:It containech x0, Stars; 


ye 


onſtellation, is this ; Jpiter transforming himſelf into the 
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Others fay, that when Bacchus had cransformed the: 
that would have betrayed him, into Dolphy, he paced one of 
cthers-in Mleayen, that it might be a leflonfor others to take heed 
how they carried any ore out of his way, Tontrary both to-his 
defice, and ther own promiſe.  Nowidins referreth this Conftel- 
lation unto the Fiſh which ſaved Jonas from'drowning. 

_ 18, Equi1 cur us, 'isthe liede Horſe, and it confifleth of 
4. Stars. This Coftellation is named almoſt of no Writer, ſaving 
Ptolomers, and Alph ſes, who followeth' de and there- - 
fore no certain tale. or Hiſtory is deliyercd thercot,by whar MEANS 
it —_ ho Heaven. 

uus. A LAS 8G. the Wing ed. Here, or £54 
it CE (20. Stars. This Horſe was of 
bor nan that Perſeus had cut off her head, bebo Was afermagtce 
and tartied by ws ophon, whiles, he drank of the Ri 
 Pirene'bv Fare þ, and'wis uſed by. bimi id the conqueſt i Ch. 
meras At uns Bfup rophon,being weary of the earthly. 

MG jo to fly up into Heayen, - Bug being 

ot King down to the earth, he fell from bis -bocle 3. 

? ; continuing his courſe, (as they. ky 
has wary and there obtained a place; among the © 
Conifteltagions. 
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1 A+ T'R:L/A:N;GU'L D- 65 thie Triangle; called alſo Deltzron, 
becauſe, ig is like. che fourth -lexter of the -Greeks: Alphabet, 
whichthey.call Delea; it confiiefin of fourſtars;: They fay-it:was 
placed in,Heayen by Afetchry, that thereby the head of the Ram: 
might be che better known: © Ochers ſay; char irwas placed there: 
in:honour;of the Geowetriciavs, among whom, the - Triangle is: 
ot no. ſmall importance. ' Others affirme, that Ceres in times paſt 

. requeſted. Jupiter ghat there might be placed in Heaven ſame-Fis: 
gure. repreſencing:the form of Sicilze, an Ifand greatly beloyed. 
of Ceres, for the frunfulnefle thereof; now this Iſland: being tri-+ _ 
angular, (at her requeſt) was repreſented .in the ' Heaven' winder 
that form, + Og 6 OL a ines” | 


% 


% 


| Thus much concerning the Conftellations of the Northern: 
Hemiſphear. Now follow the Pacical Stories of the Conſtellats-: 


ons of the Southern Hemiſphear. 


Secondly, - T | 
Don, the Southern. Conſtellations, | 


x: E Tus, the Whats, icis alſo called the Liow, or Bear 
' _., of the Sea. This is that monſtrous fiſh that. ſhould *_ 
1! | " have devoured «Andromeda, but being overcome by . 
"8 Perſerns, was afterwards tranflated into Hea yen by 
=. Jupiter, as well for a token of Perſers his manhood, as (for the 
hugeneſs of the fiſh ic ſelf, This conſtellation.confifterh of 22.Stars.. © 
' 2," OK.1 © 8, this hath 38. Staxs. The Poetical reaſon, of. 
his trandlation imo the Heaven, ſhall be ſhewn. in the Scorpion, . 
—_ the Zodietical Conſtellations, The | Ancient -Romans 
called rhis Conſtellation Jugala, becauſe it is molt peſtiferous 
- unto Carrdl, and* as it were the very cut-throat of them. There 
arebrighe'Stars in his gitdle, which we commonly call our La- 
diet yard, or wand. Novidine, applying this ſword of Orion 
. unto Scripture, will have it to be the fword of Sap, afterwards . 
called Pax, wherewirh he perſecuted the Members of Chriſt: | 
which after his converſion was placed in Heaven, In his lefe . 
ſhoulder there is a very bright Star, which in-Latine is called Bel- . 
-  larriz, the Warriowr, in the ſoxminine gender, I cannot find. the | 
reaſon except it be-this;char Women born under this Conftyllaci-:. 
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>. he harh- in highand, ma 


be gathered our of the rextfory, 
( -F. LU V. IUsS, the Rever, it comprehendeth 74: Stars, 


was pla c<d ia Heayen 1n remembrance of Phae ton,-who' ha ving 


Ynoa— es e272 d 


© en ſhall bavy mighty congues, The rexſon of the Ox-Hrfe whith 


273. 38 
"- Ir:is- called-by--ſome Eridanus,,or P adns; and they fay+ that (ir 


- ſathe whole World on-fire by reaſon of miſguiding:of his farher © 
. Phabus his, chariot, was ſhin by Jupiter with athunder-bole, 
' and tumbling down from Heaven, feil mto the River - Exidanws, © 


or. Pads, which the- Italians call Po. Others ſay tha iris: Ny- 


Iuc,and that that Figure was placed in the Heaveh becauſe'of the 
excellency-of that.Riycr, which by the Divines is called” 'Gihon + 
and is one of the Riyers of Paradice.' 'Others' call it Flame Ori-, 


0x44, the flood of Orion ;. and fay.thar it was placed there, to be: | 


token the Oft-ipring from whence Orion came :. for the rate is - 


thus reported of him. . - 


Jupiter, Neptune, and Mercory, tra velling upon che earth in 


+ 


the likeneſs of Men, were xequeſied by Hyrews to take: a': poor 


lodging ar his-Houſe for a Night : they being overtaken wirh the: - 
evening, yeilded unto his requeſt; Hyreus made them good cheer, | 


killing an-O for their better entertainment; :' The Gods [ſeeing 
the 000d heart of the old man, willed him to demand what - he 
would in recompence of his ſo friendly cheer, - Hyrexs and his 


Wife being old, requeſted the Gods' to gratify. them: with, Son; 


he did, and found therein a Man-child ;\' whom he called Owri- 
on, ab {trina, of piſs; although. afterwards by leaving out-the ſe-. 


.. They to fulfil. his defire, called for che. hide of the! Ox that-:was-- 
ſlain, and having received it, they put it into thie Earth; and.mnade:- 
water into.it all three together, and coveritg 'it, willed; Hyrens'. 
Within ten moneths after to dig it out of the Earth apait z- Which 


cond letcer, he was.named Orion... Arſuchtime therefore; :as. he + 


was placed in Heaven, this flood was joyned'hard *co his: heels, 
and the Ox hide whezein the Gods did piſs; was ſer- in his left. 


hand; in memorial of his Off-ſpring, + FIR g.” | 
'4.iL t£ p.us,. the Hare, which conſi'erh. of 12. flars. - This 


thus: 'p 1 R "Wo EL b 
FAD ; * KBe2 "+ 


B78 ” 


ht 


Conſtellation was placed in-Heayen between the legs of /Orrov, |: 
to lignifie the great. delightiig bunting which he | had- in; his life - 
rime.,., But. ochers ghink ir, was'a frivglous.thing, ;to fay- that, fo 
notable a; fellow as Or:0 would trouble himſelf with ſo. fmal - 
and timerous.2 beafl as the Hare: and therefore they'tell che tale: 


of char defrou o 
+ whore him EEE 


wr ; which when ſhe had 


ror, ies 


reaſon w ;the number af them Low to be cf 

a ſhott ſpace akrer, rhac the whole-Iflacd became 
fo that their Malters were'nor ablCco find then? theat 2 whereup- 

on the Hayes breaking forth into the fields,deyoures theit Corn, 

Wherefore theiohabicants bitren with. * 

gether with: ote donſent, and ( 
_ edthe Hares, Fapiter therefore placed this Conftellation in rhe 

Heavens as well to gone the exceeding fearfulnels of the beat, 


as alſo to teach rien this lefſon }_ that chere is - nothing ſo -ajch - || 


to be deficed in this life, bur that ax ode-cime or #it othet-it 


eth-with-ir-more grief thea pleaſure, Some fay, that it was placed 


in Heayea at the requeſt of Garinede?,whio way deb be» 
cd with hunting the Hare. gray i 


5. Cants Manon, the Gr#4 Dog i confiliert of x9 


Stats. Iris called 51rine Cans, becauſe be cauſeth- a 
drought by xeafod of his hear. This is the Conſtellation 
yerth unto the Canica/ay or Doy- days; whoſe 
and end iis novalike in all places, but hat a difference _ 
Onleapent Dienes '#3- ins the- Time of Hypoey 


Phifiian, Ten. ws rr of Chriſt 400, jerry the 


year of out Lord -r90; 
#7;'of: Jab. Tn 'out 


a the '£F; £6, or 


hs be 
re eeonn 17,09 « 
tine when the Suq beginneth rocorhe near wato, and t6 depart 


from this Coſtellarion, 


\ +Nevidinr will have irzg-be- referred 'to Tobice- pop ph. 


well de, Sect be nies int, ; Tobias 


ax-n'c nate hoes ae res becaple tr/ ig writren har” 
Tobiar bis Dog fawned: hie KlaRter; chetefort it is to be” 
| gonna! he) chat he. # all The Poery firy, thur this ip che” 


her __y and conyeied heriato Crere, and for his good —_— 


EE ee OS - 
men, that every one almoſt defired to-have and ps ec Ip - 


ome by 


oh with : 3 yer 


" p — * > 
LS au AH nee gp LrLOMty OUS, 


reply 


vS. Faner-tide, bur we to $666k 
3. which is the 


whom Jupiter ſet to keep Znrope, after chat he had flolen” 
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'F:- was is placed in Haves, GE a Is bf Otiv® his | 
'F Dogs There. atito this Conftellation tt; Stars unformed, 
$ _ 6: Canrs Myxo x; the Loſtr Dog;this of the Greeks 

'  i3called Peveſtnh of the Larines A#te Cari + itconraltieth bur 


| roo Scars. Soniefay, char this elſ6 was one of Orions Dops,O- 
- | ales racher affirm ir wo be 2fers, the | 
y oor was ym ant mendion is made in 


e, of rather 
F the Contlettz- 
 hioll of Booter,and Vir Dog of itieer Fore to his Matter, 
3” deing flain, a3 is afore | ers 1690 hf no th Aer 2 
"” but was afterward wanſtaced ito Heaven with ww; 
ig the Poets there is great difſentipti which of the tv A unld betts 


Dog of 


Dag of Origene ; forme ſaying one, ard 'ſeiic the other, and 


parody neg ings no pf | 
FF . 7- AR Go Navis, the Ship. Ar yo, which compie- 
: IT this i#the Shi wherein Jaſon did fetch the 
ctcefrom Colehiv which is afterward placed in Hea- 
Me "but af 


we their oiCany pate now - UNS As bir, vs 

. par ver 3s rs om 
- Apoftler wiertyw Chriſt sppeared tdrv Walkinos on 

Sea, /In 'one of the'Oys of this Ship) there is a" Sar, called 

Canopme, or Canobus, whith the w/e 4 Shel. 'AS- it 

were 2 bone-fire, becauſe of the x1 _ born, Ttis oor: ag 

; nor inany Coutftry of Italy: Sottie fay t 
| Cancbtda Mat of CMenelews his Ship, was cranford into 
; 8. Hy PRA, dhe Hythe at harh 25-Stxrs;2ud rs uafor- 


9. Cn at _—_ theC , or fakniding piece ; that hath fe- 
ven'Stars. Some ſay Har Ris fo the cup whittein Tagt 
thae is, che-chicf God, wigled the fluff” "ohereck he made che 
ſoulsof Mets. 
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"cies nc mar De tine Sing 
ver, elpyed a Fig-uee, fell1a hand with-rhe Figs,and abode there 


. Clavixs, and other . Aſtronomers, 'the (tars o | 
ſhould ſeem that-they were. deceived by the old- tranſlation of 
 Prolome, wherein Scutwm-is pur for Haſtaji-e. the Targer, for 


VE ar TC TP 


T 
by 


nll chey were- ripe z 'In.the end;when he hid-fed his fill of them 


and;;had facisfied bis'longing,he bethought himſelf of his errand; - 


. = 1 
©. 4 


- and byxeaſon. of his long delay, fearing/a-chitck, he caught up-a 


ſnake in. his þill, brought it 10-Apolls; and told hin thatths ſhake 
would. not-lec-him. fill:che Cup with water, Apdllo feeingiths im- 
pudeney of the bird.gave hin this gift, charas long! as the? Figs 
Were not ripe upon. che Tree, ſo long he ſhould-never- drink * and 


\ for a memoxial of che (illy excuſe char he made, he placed- both 


the Crow,Cap, and Snake, in-Heayen, .- ©: 7 Pts, « 
{Ib C8NTAMRUS, the Centawre,which compreherderh 
37: Stars.. - Some-ſay, that chis is Typhon, others call him'Chi- 
row, the, SchooJmaſter of. thoſe. chree excellent men, Hercules 
Achiles,and /£ſculapins 3 unto: Herewles he read (6 
he crained up Achilles in Muſick, and e/Eſeulapius in Phyſick : 
and for his upright life he was curned-inro-this Conſtellation, Yer 


Virgil calleth Sagit:arins by che name of Ghiron.: In the hinder 


ſer. of this Conl ellacion, thoſe ſtars. are ſer-which are called-the 


 Croſiers, appearing to the Mariners 'as- they -fail- towards tl.c 
.Solth Sea, in che form of a crofſe, whereupon they have their 
name, The four ſtars. which -are in the Garniſh of the Certares 


Spear, are accounted by. Prochys as 2 peculiar Conſtellation, and 
are called by him Thyrfilochns; which was a Spear - compaſſed 
abouc wich. yin Jeayes: bur.chey are-called -by. Copernicaw and 

; his Targec.” Tc 


þ 4 


che Spear, as it is well riored by our Couotryman M. RK. Record, 


in bis Book inciculed The Caſtle of wowledge, + * 

12. 'Luyu's, the Wolf, or the bealt which, the Centanys 
| haldeth in his hand, contaigeth, x9. ſtars; the Poetical reaton 
is this, Chiron the Centayre being a- jul man, was greatly given 


the worſhip of the Gods: for which thing, thatit might be nori- 


-. fiedtsall rity, they placed him by this beaft, which tit ſeem- 
eth-co lick and chruſt through wich his Spear, (as irwete) ready 


kill tor {icrifice._...... 


SITE we 2438 > "VEN p +&& T3 FP $3.2 210 ye 
A; AR a, the Alter,ic is allo called Lar;or  7huribuluns, 
4.6, a Chimney wich che fire, or a Cenſor; Ir, coofifterh of fe- 

yea ſtars, 0d is afficmed of fome Ports, to beche Alter where: 
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"rified z "they eaiſed'rhe Cxzlops,(which were work-men gf Pu- 
£9) £0 make then an” Aſtar'- about this Altar. all the Gods af- 
ſembled;” and thefe (ware, that with ane: conlenc. they- would, 
withliand their'enemies ; afterwards, having gonen the victory,ic.. 

ſed them to place this Alrar in Heayen,as a memorial of their 

gue, and a'token of that good which, unity doth breeg..,. ” . - 
::Tg.i'CoRona Aus TR IN Aa, the South Garlazd,.. it 
hath x 3, Stars, Some fay' thar it is ſome trifling. Gar/and which 
Sagittarins was wont to wear, but he caſt it away from him in. 
jelt, and rherefote it was placed between bis legs :- others call. 
ir the Wheel of /xion, whereupon he was tormented for- that 
oreat courteſy he would have offered unto J#»o, thinking. indeed. 

' to have gorten up her belly : but J#pirer ſeeing the impudency 
of the man, tumbled him our of Heaven (where by the licence of 
the Gods he was ſormiime admirted. as a gueſt) to Hell,there to 
be continually tormenred upon a Wheel. The Figure of which” 

W heel. was afterwards placed ih Heayen, to teach mea to take , 

heed how chey be ſo fancie.to riiake ſuch courteous proffets unto | 

other men wives: The Greeks call this Conktellation by the. name +. 
of ir anifeus, decauſe of the Figure thereof.-” For ic repreſenteth -, 
the palate vr root of the thouth, whick' they call Zraniſcus. ,__ 
T5." The :laftis'Pxy ers AuSTRINUS, or Nati, 
the South Fiſh, which comprehendeth tx, Stars beſides thac... 
which'is: in the mouth theecol, Dug 7 to the- water, Which / . 
Y 


runneth from Aquariwy,and is called by the Arabians Fomahgar.. 

The reaſon why this Foſh was placed, in the Heaven, is — :. 

yetlome affirm;that the daughter of 7e#s going into a. Water, 

t6 waſh het ſelf,was ſuddenly transformed into a fiſh;the which _ 

| fiſh was afterwards tranſlated into'Heayen, The unformed Stars. 

| belonging unto this Conftel)ation ate fix. *. RAE ty 

\T bet much concerning the ConftcIationi of the Natthory and 
 Sonthein Hemiſphears ; now follow the Pottical Stores. of the 4 

Prime ratlitoteef i iae - 
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#4 ed : was. ” 
1Y of -WARET, W 
| ' was. likely co. have perithed. in zhe- deſerr of 
oViding Ix have this to be che Kim: Which A hrabem 
a $a of his log Tſaac. The Star char is fic} in the 
Ram, is that from whence. our iater Altronomers do 
rh the Longimide of all the reſt, aud it is diltant from the 
head of Ares, in the tench Sphezr, 27, $5 3 minutes, T be 
vie _ gs, unto this Coul 
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herefore withdraw and hide her ſelf; as being aſhamed that ſhe 
was nor ſo fortunate in matching her ſelf as her fifters were, 
Some fay, that that ftzr which is wanting is E/efra, the eldeſt 
daughter of Atlas, and that therefore it is. ſo dim, becauſe ſhe 


could not abide to behold the deſtruRion of Troy; . but at that. 
time and ever fince, ſhe hid her face. The reaton why. they: 


were taken up into Heaven, was, their great pittic towards theic 


. father, whoſe miſhap they bewayled with continual tears, O- 


 thers ſay, that whereas they had vowed perpetual virginity, and 
.. were in danger to loſe it, by reaſon of Orion, who greatly af- 
fayled them, being overcaken'with their love; they requelied J#- 
piter to (and theic friend; who tranſlated them into. ſtars, and 
placed them ,in that part of Heaven, The Poets call them Ple- 
5ades, becauſe When they riſe wich the Sun, - the Mariners may 
commit themſelyes to the Sea. Others will haye them to be ſo 
termed 4 plxendo,; becauſe they procure rain, Others give them 
this name, of the Greek word. Tlatyss, becauſe they be:ma- 
ny in number. They be allo called Yergitie, becauſe they riſe 
wich the Sun in the Spring time: likewiſe Atharaie, becauſe they 
Rand fo thick together. Our menecall them by the name of the 
ſeven Stars, or Brood Hen, The Aſtronomers note this. as a 
ſpecial thing concerning theſe ſtars, thac when the Moon aad rheſe 
ſtars do meer together, the eyes-are not to be medled withall, or 
cured if they be ſore:. their reaſon is, becauſe they be of the na» 
' ture of Mars and.che Moon. tet od 
Moreover, there. be five ſtars in the face of the Bull, repreſen- 
ring the form of the Roman letter V, whereof one (which is the 
greateſt) is called the Bull's Ey, They be called Hyades, and 
were alſo the daughters of A:/as, who fo long bewayled the 


death 'of Hyas their brother, ſlain by a Lion, thac they died for; 
ſorrow, and were afterwards placed in Heaven for a memorial 


. of that great love.they bare to their brother. ,. The ancient. R + 
mans call the Bul's Ey, Pariliceam,or P alelicium; of Pales their 


goddefſe; whoſe feaſt they ' celebrated. after the. conjunRion of - 


- 


Conſtellation, are eleven, | DS | 

'3- GxmMix 1, the Twins, it confiltech of 18. ſtars.” The 
'Poers fay they are Caſtor and Pollux,the ſons of Leda, brethren 
moſt oY whom therefore F=piter tranſlated into Heaven. 
Some \xy.Cat the, one -of them. is Caps and the other Hercu- 


a7 les: 


this far and the Sun, The unformed ſtars belonging unto. this 


—_ 


——_— cd 


The Poetical Stories 


les: bur the moſt affirnt the former, The onformed ars of this 
Conſtellation are (eyen, whereof one is called Tyoprs, becauſe it 
is placed nexr'before the foor of Caſtor; SOCIp 
: &. C'xncerR, the (rab, it hath 6, Stars. This is that Crab 
wieh'bit Herezles' by the heele ag he fought with the Serpent 
Hyiza"in the Pen' Lerna, and! for his forward ſervice, was pla- 
. ced' in Heaven by Jzo, the utter enenly of Heronles, In this 
Confiellation, there'ate Stars mich” ſpoken of By' the Poets, al- 
chongli they'be bite ſmall; whereof one iFcalled the” Cy4b, other 
ewo arethe two' Aﬀſes;whereot one was the Aﬀe'of Barchns,the 


other of File an, wheteon tity rode ro battel, when' as the Gy- 
antsmade war' with the Gods; with whoſe braying and flrange' 
' noiſe, the 'Gyatts were'ſo {cared upori the ſudden, that they for- 
ſvoKthe field, and" fled: © The” Gods getting the victory, in try- 
umphing manner tranſhted'both che Alles, and their manger 
itro'Heaven., The unformed its of this Conftellation'are four, 


b 


Itis' called? anint#!'retroot tim; for When the Sun cometh into 


his geen Retrogradation © | | 
"5; Lr 0; the Lyon; it hach'> 7..Stars; this'is that Lym which 
Hercules overcamie in the wood of Nemea and was placed. .in 


” 


this 'was'one of tht Lyp1/ which wete In the dei into which : Dat 
riel was <a and'wadthergfore'placed in' Heavens becauſe of _ajl 
otherhe was mot frietiaty unto Da#tel. In'the breaſt of this-Con A 


*4 


Heayen'in remembrance'of {& notable a” deed.” * Nowidizes faith;! 


. « \ 2, #54 Los i YA Jon 56 *4 » 
Rellation is that notable great, Star, thEliohet Whereof is ſuch, -as 


thatcherefore ir is* called” by? Aﬀrotib viets B4ziks 95,01 Regn/us 
je theVicerey; or ſintle King. atnongthe* ref,” The" unfarnitd, 
Stars bbfongirlg/to rhe Tyan tte eight ;\. wheteof three. make. rhe* 


©..& 


Gonfiettaiibn Which'ts now tall Cond Brrertter, than 3s, the, 


hir of Breffice; This Conftdll or was fiſt found olitand inyeng=. 
ed; by Cano the Martiematictan, bit deſcribed b ”{ alimachns 
the-Poct?' The occaſion; of the Story Wasthis,” ProonienÞ Ever- 

etes haying maitied his fiſtet Beyenice, was' ſhoidy after -cafor-. 
ced to depare frdm'her, by reaſsh” of thi Wits he” had beoun in” 
Afa : wherenpon Berthice made this Yow, vhiat if e:returned.- 
home again in ſafety, ſhe would.offer up het hair in Yengs-Jem- 


ple; *. Prolome* tetnrhed fafesand Birenice, according to her. vow, 'F 
. cur'off Her hair and huog it up, Aﬀtet certajn daies, the hair was, 
not to'be'formd ;* wherttipon Prolomi? the' King was pfeatly . dil. 
pleated :' bar( ao, YR O. cur- 


eaſe thEhumor of the King,and'ro CUr- 
» 2 


\ 


ii... 
Rr ER—— 


ry tavour with him, perſwaded him that Venus. had cooveyed 
the hair into Heaven. Canon anributerh ſeven Scars unto jr, but 
Ptolome allotteth it but three, becauſe che qther be inſenfible, 

6, VIR Go, the Virgin, it hath 36. Stars. This is. affirmed 
ro be Juftice, which among all the Gods ſomtime lying upon the 
Earth, did laſt of all for IA the ſame, becauſe of che wickedneſs. 
that began to myltiply therein, and choſe this place for her ſear in 
Heaven, BED & DICE 

Others fay, thac it was Af/rea, the daughter of Aſtra, one 
of the Gyants that were called Trans, who fighting againſt che 
' Gods, Afrea took their parts agaioſt her own Father, and was 
thetefore after her death commended unto the Heavens, and 
made one of the 12, Signes | 

Others ſay, that it was Erigone, the daughter of car: who 
for that her father was (lain by certain drunken: men, far yery 


Graps, and taking little heed to his footing, tell down our of the 
Vine, and brake his neck. Bacchus in, memorial of his former 


n the hand of the /i+gin,called of che Latines Spica,of the Greeks: 


= 


this Conſtellation, are fix, 


ſpace of two Whole Sjgnes, Bys * latter, Alcongingaghcing der 


17Ous 
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firous to have 12. Signes in the Zodiack, called thoſe eight where- 
of che Claws of the Seorpion do conſiſt, by the name of Libra; 
not that there was any Poctical FiRtion to induce them thereco, 


- bur only moved by this reaſon, becauſe the Sun joyning with 


this Conſtellation, the Day and the Night are of an equal length, 
and are ,as it were)equally poyzed in a pair of Ballance, Yet (as 
I remember) ſome will have this to be the Ballance wherein 
JuRice, called alſo Afrea,weighed the deeds of mortal men and 
cherein preſented them unto Jwpiter, It hath 9, unformed Stars 
appertaining unto it. | 
$8. SCcon®P1 o, the Scorpion; called of the Arabians, Ala- 
trab; of Cicero, Nepa. Ic confiltech of 2x, Stars. The FiRion is 
thus.Orion the ſon of Hyreww greatly beloved of Diana,was wonc 
ro make his boalt,that he was able to overcome what beaſt ſoe- 
yer was bred upon the Earth: The Earth being moved with this 
ſpeech brought forth the Scorpion, whereby Orion was flung to® 
death. Jupiter thereupon (arthe _ of the Earth, )tranſlated - 
both the Scorpion, and Or107 into Heaven; to make it a leſſon for 
ever for mortal men,not ro trult roo much unto their own ftrength. 
and to the end he might fignify the great enmity berweengthem, 
he placed-them fo in the Heayen, that whenſoeyer the one ariſerh, 
the other ſetteth; and they are never both of them ſeen together 
above the Horizon at once: Galielmm Poftellus will have it to be 
the Serpent Which beguiled Eve in Paradiſe, The unformed 
Stars about this Scorpion are three, | 
9. SAGITTARTUS, the Archer. It hath thirty one 
Stars, Touching this = =» there are among the Poets many and 
ſundry opinions. Some fay that it is Crocws, the ſon of Pupheny, 
' that was nurſe unto the Muſes, This (rocm was fo forward An 
learning of the liberal ſciences, and in the ytaQiiſe of feats of aRi- 
vity»thar the Muſes entreated Jupster that he might have a place 
in Heaven. To whoſe requeſt Fap#ter inclinings made him. one of 
the 12.Signes: And to the end that he might expreſs the excellent 
qualities of the Man,he rpade his hinder parts like unto a Horſe, 


* thereby toſignify his fingular knowledge in Horſe-manſhip: and 


by his Bow and Arrow» he declared the ſharpneſs of his Wit. 

Whereupon the Afirologers have this conceit,that he chat is born 

under Sagitraring, ſhall attain to che knowledge of many Arts, 

and be of prowpr wit, and great courage, Virgil afhirmeth this to 
be Chiron the Centaur, who for his ſingular learning and Juſtice, 
| Was 


nt. 


of the Stars. 
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was made the Maſter of Achilles. At which time Hercules com« 
ing to viſit hint (for he had heard both of the worthineſs of the 
School-malter,and of the great hopes of | the Scholler) brought 
with him his quiver of Arrows dipped in the blood of the Serpenc 
Hydra; but Chiron being defirous to ſee his ſhafts,and not taking 
heed of them, being in his hand, ler one of them fall upon his 
foot, and being greatly tormented, not only by the an it of the 
poylon working 1n the wound, but much morg becauſe he knew 
himſelf ro be immortal, and his wound not to be recovered by 
medicineshe was enforced to make requeſt unty the Gods,that he 
might be taken out of the World» who pictying his caſe, rook 
him up into Heaven,and made him one of the x2: Signes, 
io, Carx1icoRNu s,the Goat,it confiſteth of 28.Srars. 
The Poets ſay,that this was Par, the God of the Shepherds; of 
whomthey faign in this manner : The Gods haying war with 
the Gyants, gatbered themſelves together inte «/Egypr, Typhon 
the Gyant purſued them thither, whereby the Gods were brought 
into a quandary, that well was he that by changing his ſhape 
might ſhift for himſelf, J#piter turned himſelf inco a Ram: Apollo 
became a (Tow: Bacchn, a Goat: Diana lurked under the form 
ofa Cat: ! transformed her ſelf into a Cow: Venus into a Fiſh: 


Par leaping into the River Nils, turned the upper part of his 


body into a Goat, and the lower part into a Fiſh, Jupiter won- 
.. dring at his ſtrange device, would needs have that Image and 
PiRure tranſlated into Heaven, and made one of the 12. Signes, 
In that the hinder part of this Signe is like a Fiſh, it berokenerh 
that che latter part of the moneth wherein the Sin poſſeſſerh this 
Signe, inclineth unto Rain, 
it, AquaRrtlus, the Waterman, It hath 42. Stars, 
whereof ſome make the Figure of the Man: other ſome the Wa- 
rerpot; and ſome, the ſtream of water that runneth out of the por, 
_ This is feigned to be Ganimedes the Trojan, the fon of Oros, 
and Callirhee whom Jupiter did greatly love for his excellent: 
fayour and beauty, and by the ſervice of his Eagle carried him- 
up into Heaven, where he made him his Cup bearer, and'called: 
him Aquarizs, Ochers notwithſtanding thinke ic to be Dencali- 
 exthe ſon of Prometheus whom the Gods tranſlated into Hea- 
ven, in remembrance of that mighty deluge which happned in 
his time, whereby mankind was almoſt utterly taken away from 
the face of the earth, The unformed flars belonging unto this: 


Signe are three, Ff 3 \ 12, PI g- 
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12. P1sc 38s, the Fiſhes: theſe,together with the line tha 
knitteth rhem together, conrain 24. Stats. The Poets ſay that 
Venus and Cupid ber lon _comigg upon 3 cerrain rimeunco the 
Harer FopbrMeet and fircing upoa the bank thereof, upon'a ſid 
den eſpied Typhor the Gyavr, that mighty and fearfull: enemy of 
che Fog coming towards them; Upon whoſe fight, they being 
(fricken wich exceeding fear, lept into the River, where they 
were received by rwo Fiſhes, and by them fayed from drowning, 
Venus for this good urn, tranſlated them into Heayen. Gw/icl- 
mus Pottellus would haye them to be the rwo Fiſhes wherewich 
Chrilt fed the 5000. men... The unformed lars of this Confiel- 
tion, are four, | | | 

Thus haye I breifly run over the Poetical reaſons of che Con- 
fteVarions : Ic remains now that I ſpeak of the 34iley way. 
Vi ? .Lacrs a, or Circwlns Laftens; by the Latings 


ſ9 called; and þy the Greekes Galaxia; and bythe Engliſh, the 
Milkey way.” Ic is a broad white Circle that is een in che tea- 


ven, in the North Hemilphere, it beginneth at Cancer, on each 
fide the head thereof, and'paſſerh by Auriga, by Perſeus, and 
Caſſiop:ia, the Swan; and che head of (apricors, the tayl of Scor- 
pio,ad the feet of Cenravr, Argo the Ship, and fo unto che head, 
of Cancer. .: Some in a ſporting manger do call ic 3Varling freer, 
but why. they call ic to, I cannot. tell; except it be in regard of 
the narrowneſfle that' ic ſeemeth to have;or elle in reſpeR of that 
great high way that liech berweeg Dover and S. þ- > Sea which 
is called by our men, Watling freer. | | 
Ov1id.Jfaith, that, iris the great Cauley, and the high way that 
leaderh uaro the Pallace of Fapiter; buc he alledgeth not the caule 
of the whirenels: belike he would have us imagine that it is made 
of white Marble, Is = | 
Othecs therefore alledge theſe cauſes: Jupiter having begot- 
ten Mercury of H4ia ine daughter of Atlas, brought the child 


when he was born, to tie brealt of Fo lying a flcepe: But Fu-- 


0 awaking threw the child our of her lap, and ler;the milke run 
out of her brealt in ſuch aboundance that ((preading it ſelf about 
the Heayen) it made chat Circle which we ſez. Others ſay. chat 
It was not Mercury, but H-rcnles;and that Fans did net let the 
milke'run out of her breatt;but that H-rculzs ſuckr them ſo car- 
neſily, thathis mouth run over, and;{o chis Circle was made. 

Ochers lay; that Saturn being deſirous to deyour his nt 
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his wife Ops preſented him with a one wrapped ina clout, in- 
fiead of his child ' "This ſtone ſuck fo faſt in Satwrn his throat as 
he would have. ſwallowed it;that without doubt he had- there- 


withall.been choaked, had he or heed relived by tis wife, who © 


by preſſingthe milke: out of her breaſts ſaved his life:-the.milke 
thar miſled his mouth (whereof you wult ſappole ſore ſufficiept 
quantiry)'fell on the Heavens;and'tuinning'/along' made this Cir- 


cle. 
f,. F : - ; Sol.» he. v ' IEP 
. Dr. Ho o v Commenting: upon Conftellations, ſaith; The 


Stars are brought into Condffellations, for Infirution ſake, 


things cannot be taught without names: to gfve a'riaine'to every: 
Star had beeb troubleſome" the Maſter arid for the-Scholler;for 
the Matter to deviſe, ao for the Scholler toremember: and thete-' 
fore the Altronomets have rediiced many Sats into one Conſtel- 
lation; chat theteby they niay tell the barter where to'lcek chem; 
ME 5 act i Latter oaboionk ap my Megs 
and being ſought,” how'rts expres" thery, Now the: 'Alfonomets 
did bring them into theſE Figutes; andTot'ifire ther! being! -mo- 
ved thereto by theſe three reaſons:firſt theſe Figures exprels ſome 
propercies of the Stars that are in them; as thoſe of the Ram to 
to be hot and dry; A-dromeda chained berokeneth impriſonment, 
the head of Medrſa cut oft ſignifier the lols of chat part: Orion 
With his terrible and threatning geſture, importeth tempeſt and 
terrible efte&ts: The Serpent, the Scorpion, and the Dr.:gon, fig- 
nify poyſon: The Bull infinuatech a melancholy paſſion: The Bear 
inferrech cruelty, &c, Secondly. the Stars, (it not preciſely, yet 
after a ſort)do repreſent ſuch a Figure, and therefore that Figure 
was aſſigned them: as for example, the Crown, both North and 


* 


South; the Scorpion,and the Triangle,repreſenr the Figures which - 


they have, The third cauſe was the conticuance of che memory 
of ſome notable men, who cither-in regard of their fingular pains 
taken in Atronomy,or in regard of ſome other notable deed, had. 
well deſerved of Man-kind. 

The firſt author of evcry particular Conſtellation is uncertain; 
yet are they of great antiquity; we receive them from Proſomre, 
and he followed the Platonicks; ſo thar their antiquity is gre a* 
| Moreover we may percetve them to be ancient by the Scriptures, 
and by the Poets: Inthe 38,Chaprer of Fob there is mention made 
of the Pleiades, Orion, and Autturus, and Mazzatoth, which 
ſome interprer the x 2.Signes: Job lived. in, thetime of e Abraham, 
as Syderocyates maketh mention in hisBook de Commenſnrandss, 


locorum diftatttits, © * OW. 
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Now betides all chis, couching the reaſon of the invention od 
thefe Conſiellations, the Poets ia ſecing forth thoſe Stories, ha 
this purpoſe, co make mea fall in love with Aſtronomy: When 
'DemoSthenes could not gec the people of Archers to hear him in 
a mitcer of great momenr,and proficable for theiCommon-wealth, 

he beganto tell chem a tale of a fellow that ſold an Afs; by the 
'w hich tale he fo brought on the Athenians, thar they were both 
willing to hear his whole Oration, and to put in praQice that 
whereunto he exhorted them, The like intent had che Poets in 
theſe Stories: ,They faw chat Aſtronomy being for commodity 
ſingular in che life of man, was almoſt of all men utterly negle- 

Red: Hereupon they began to ſer forth chat Art under theſe Fi- 
© Riions; thar thereby ſuch as could not de perſwaded by commo- 
dity, might by the Pleaſure be induced to take a view of theſe 
matters, and thereby at length fall in love them, For commonly 
note this, that hs that is ready to read the Stories,cannot concent 
bimſelfe cherewith, but defirech alſo ro know the Conltellation, 
er at leaſtwiſe ſome principal Star therein; "© 


FINIS. 


A Diſcourſe 


OF THE 


eAntiquity, Progreſs, | 


' AND 
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-23© 1RST it ſees not to be doubted, but Articl. It 
pb) 


that there was ſome kind of obſerva. 

tion of Bodies Carleftial, as ſoon as gbſervation 
there were Men : conſidering that Celeſtiah, from 
the ſpeRacle which the Heayens eon- ES 
fiantly preſent, is both fo glorious, þ Soon ks: % a 
and fo uſefull, that men could not end in-artifici- 
have eyes to ſee, and not fix them «. 


atrentively and confſiderately there. 


upon. For, among other Apparen- 


ces,when they ſaw the Sun dayly to change the places of its rifing 
and ferting ; at certain times of the Year : to approach neerer to 
the Earth in its Diurnal arch, and at others again to mount up to 
a height. much more ſublime ahd remote 'from it : and that his 


—— 


coming neerer to the Earth made Wrnter, and his remove higher 
made Swmmer : we ſay, when they beheld theſe things ; doubr- 
/ B « 


leſs, 
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Artic!. II: 


examined, an 


ſpoken of, 


Moſes found to 
b' the Firſt A- | 
ftronomer there among the Jewes, Joſephs affirms of the Sons of Serh ; wiz, 


lefs, they could not bur ſeriouſly remark and conſider chis viciffi- 
mw de,according to which they might expe&tihe Seaſon would be 


' more herd, or mild, to rhem in this lower Region of the World. 


Again, fo admirably vatious did- the Moon appear, in her ſeve- 
ral ſhapes and dreffes of _— ſhe could nor bur invre mens 
eyes, and engage them to frequent Speculations * fpecially when 
ſhe aſſumed thoſe various faces or apparences, at ſet and certain 
Times ; in reſpet whereof it came to paſs, that every Nation 
meaſured their times.and Seatogs,by rhoſs her contiant and perio- 
dical circuics ; an&this, becauſe” thoſe periods ſucceded much 
more frequently, than the EreRtions and Depreſlions of the Sun. 
To theſe, we may add that beautifull ſhew of the Nightly 
Stars, undrgoing likewiſe cheir Variations, according the. varic- 
ty of Seafobs.; nnd More particulatly rhax brrohe far of Lucifer, 
ring ſomerinies later, ſometimes 6c. a and ſometimes not at 
all before che Sun, and che like.  Birc, what we ſhall principally 
note, is only this ; that chough Mankind was long, before they 
came to make inquities inco tit Outs of theſe Celeſtial chan- 
es and variations, reſtrained to ſet periods ; yet they obſerved 
them from the very firlt Age, and nor only admired, but alſo ac- 
commodated what they obſerved, to the uſes of their Lives and 
their Suctefſors. Hereit might nþ: be fraideſs, to remember, 
that PROMETYHEUS, who wes ithepined rb have framed the 
firſt Man,was alſo imagined to have given him an erected Figure, 
and ſnblime 'Countenance; to the end he might the more advan- 
tageonſly advance his eyes to the Heavens, and contemplate the 

ory and motions of the Celeſtial Lights. Bur, becauſe this is 


too General, and rude a way of obferyation ; and it is our bu- 


cfineſs to look back into thoſe times wherein men firft made ſuch 


"Obſervations of Sydererul bodues,as gave t hem the hins and occa- 


fron of reducing them to! Merhad, amd founding the principles of 


. the Art, or ſcience of Aſtronomy ;thereupon : we mult have re- 


courſe tothe monuments ia $aered Writ, for the underfianding 
of that obſcure matter; | 7 
And indeed, rhe light we expe& from Sacred-Leaves, would 


Sacred records (gon be clear enough 40 diſcuſs all the darknefs, wherein the Ori- 


oinal of Aſtronomy ſeems involved ; could we'bur from them 


deduce the leaſt evidence for that which the learned Anciquarie 


that they invented the ſcience of the Heavens, before the Flood, 
and 


ra 
- 
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and engraved the ſame on two Pillars, the one of Brick,che other lib- 1.1Ant. : 


of Stone, that (o it might be preſerved-in the one, in caſe the fury © 3+ 
of the Dela? to ce Bol ry" and deface ke : * 

-if there remained to us any the moſt flender teſtimony of the 
Reaſon he there gives, of the ſo ereat Longevity of men in thoſe cap. 4. 
dayes; namely, that the duration of their lives was ſufficiently 
long,to perfett the knowledge of Aſtronomy, which requires fujl 
600 Years, at the leaſt, to F- obſervation of all the Varieties of 
Caleſtial motions : Whereupqn He nates, that the Great Year 

( as they call ir ) doth conſiſt of fix hundred cammon Yeajs ; 

Chg yulgar opinion being, that the Celeſtjal Motions. do contingal 
Yy Yary, 


| Epigram. de 
tat, Anim- 


Donec 6gn{umpto, Magnus qui dicitur, Anno, 
Rwur/us ty anizquum redeant vaga fidera curſtum, 
Ruales preteviti ſietergiit ab origine mundt. 


Again, the buſineſs might be deduced from not long after 
the Flood, if in Scripture we could find but the leaſt word from 
whence might be argued the truch of what the ſame Author 
Writes; namely,that the Egyptians were tawght Aftronomy,by eA- 
braham. Probable enough it is, we confeſs, that Beroſus, and 
others, quoted aſwell by 7ſephns, as Enſebins, had read fome 
ſuch thing in fome Books of the old Rabbins : bur that the ſame 
ſhould be fetched from Holy Writ, is naoft improbable, rhercin 
being no mention at all of any fuch thing. Beſides, there are 
pious and learned DoRors, and among them Saliarns , who will 
not allow it to be ſo much as probable, that Abrahams fhould 
inſtrut che Egyptians in Aftronotny : becauſe of che very ſmal 
time of his ſtay among them in Egypr. Ir is written indeed, that 
Abraham came from Ur of the (haldeans : but not that he re- Gen, 11. 
ceived Aſtronomy from the Chaldeans, or that he delivered ir 
from them to the Egyptians. And therefore they conclude, that 
What Joſephs faid of Abrahams reading Aſtronomy in Egypr, 
may with more probability be imputed to his Great-grand child, 
Joſeph. Concerning Him, therefore, we read ( in truth ) that 
he was ſingularly favourable to the Prieſts in Egypt,ar ſuch time, 
as all the reſt of the people mortgaged their lands to the King, 
for bread, during that wofull and long Famine. For, He _— 
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|. Gen, 47. 


1. Polit, cap. 
and : Metaph. 


cap. Is 


4ﬀ. .7 


Cap. S- 
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ted the Lands belonging to the Prietthood, and ( as the Texc 
faith) + wy them certain portions out of the publick Grana- 
ries ; ſo that from hence may be proved ( what Ariſtotel tells 
us, from other Authority ) that amongſt the Egyptians, the molt 
ancient Nation,the Prieſts were exempred from labour, and left ro 
the caſy imploiment of their minds:and that this gave them occa- 
fion to myent and conſtitute che Mathemariques : and yer for all 
this, it is not writcen, either that Joſeph taught thoſe Egyprian 
Priefts the Machematiques,or that they taught them to him. And, 
perhaps that Fayour He ſhewed the Prieſts, was an argument not 
only of the ReſpeR and Veneration, born them by che King and 
all his people; but alſo of his particular Gratitude toward them;in 
chat He, who had been bred up only to Sheppardry and Coun- 
try imployments, and was wholy ignorant of all Arts and 
Sciences, at his firſt comming among them bein afterwards ad- 
vanced to the height of a Courrier, and luſtre of vPawrice, had 
bin inſtruted'by them in ſomething more nobie and ſublime. And 
truely, the Divine Moſes, not long after admitted into the ſame 
Court, is not delivered ſo much to have erudited any others, as 
co have been himlelf /earmed in all che Wiſdom of the Egyptians, 
Nevertheleſs, conſidering that this Wiſedom of the Egyptians, 
doubtleſs contained the. Mathematiques ; and that Aſtronomy | 
was ever eſteemed che beſt and nobleſt part of them : this Eru- 
dxion of Moſes ſeems to be the moſt Ancient monurnent of the 
Science of the Stars, that can be found in Holy Wrir. 
Aſtronomy, you ſee, is of great Antiquity, eyen upon the 
Records of Divinity ; and might be proved of much greater, 
could we but evince (what ſome alleage) that the Hiſtory of Job 
was penn'd by Moſes, as living a good while after him. 
Becauſe Job there mentions Ar&urns, Orion, and the Hyades, 
or watery Conſtellation : and therefore it muſt be, that before 
that time the Stars had veen ranged and difpoſſed into certain 
Afteriſms.according to ſome certain method or artificial Theory 
then in uſe, But, be the time of his life never ſo uncertain, yer 
we may certainly obſerve from the Hiſtory thereof ; that it ſeems 
Fob, being an Alien to the Hebrews, derived his knowledge of 
God from that which in Scripture is called, ( a/orum Exercitns, 
the Hoſt of Heaven. Foraſmuch, as the Inviſible things of God 
are not fo well learned from any viſible things of Nacure, or 


the effeRts of his Wiſedom and Power, as from the Caleftial 
* Orders. 


and Augmentation of Aſtronomie. F: 
Orders and therefore Syneſixe julily calling Aſtronomy [ <apeiu- - 
yor dns hulw] 4 truly-veverable Science; he faith,that it advancerh de done ad 
the mind to tomthing of greater both Antiquity and Nobility, ©: 
viz, ineffable Theology, That we may be: breet, and only touch 
upon that lentence.in the Book of Wifedom that - God gave to 
Solomon, among other of Natural Science, to underſtand the cap. 7. 
Courſe of the Year and the Diſpoſitions of the Stars : it any thing 
in SacredWrit doth <xpreſſly prove theAntiquity of Obſeryations 
Aſt conomical; and the foundirg or ereQing any ſetled Art there- 
upon; it muſt be that,of which tbe Holy Prophets complaind z/e. 47. 
in cheir dayes; viz. that there were Chaldzans, who at Baby- 
lon , did contemplate the St:rs, and compute the Months, that 
from them they might foretell things to come, For,from hence 
we es. that the obſervation of the Motions of Heavenly 
bodies was a certain profeſt Art; and of great Antiquity, among 
the Chaldeans, 

In the Secord place, we are t9 tevolye the Records of Erh- ariq, . 
nick Authors, to lee if amorg them we can find the time of the Erhnick mony- 
Nativity of Aſtronomy. ments likewiſe 

Look we therefore back, firſt, into the remains of that part ge we _ 
of Time, which is called Obſcare, or Fabaloxs ; becauſe poſhbly £0. 
enough ſomething of truth, concerning our enquiry, may be times : accor- 
found wrapt. up in the darkſome ſhrouds of Fables. And be- ding to which 
oin We at the moſt ancient of Heathen Gods, Cels, in Greek pr is found 
j | . e moſt anci- 
O'vegr& who, as Diodorus Siculus delivers, was ſo named, ,,, 4/,,ng. 
becauſe of his high deyotion to, and delight in the obſervation mer ; 
of the Stars, This eminent perſon being the Father of many 4. 3. 

Sons as Arlas, Saturnus, the Tit anes, and among thoſe eſpect- 
ally Hyperion and Japeras; it is lawfull for us to conn. 

that led by his example, his whole family were addited to 

the ſame Study, For ſeeing,that Celzs lived in Mawritania,nor ,, after him 
far from the Ocean - and thence extended his Kingdom not 4s. Sennr. 


only over all Africa, bur alſo into a confiderable part of Exrope: Tn 
it is well known that his Son Alas, who ſucceded him in the _——_ 


fame Dominions, is allowed to have giyen his name to the ,,,*,, ,7 ©, 

higheſt Mountain of that Country; only becauſe he had made- 
his obſervations of the motions of the Heavens and” Stars; from 
the top thereof, For, the Ancients in thoſe dayes, as the yul- 
ar now in ours, imagined the arch of the Heaveos to be ſo little 
diftznt from the tops of great Mountains ; as that by how 
B 3 much 
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much che higher any man aſceaded on choſe hills, by fo much 
the more clearly and diſtinaly mighe he behold Carlelial ob. 
jects. To this, Dioderns, Plinie, and others add ; that Arias 
was feigacd to ſupport Heaven on-his Shoulders, only becauſe 
He had framed a Sphear, wherein the whole Heayenly machige 
was ltrongly repreſented : and Clemens Alexagzdrinys obſerves, 
that Hercules, being bath Vates and Phyſcns, a Prophet and 
Philoſopher, was reported to come and relieve Arlas ( his great 
Uncle ) by raking the vaſt Burden of Heayen' upon his own 
Shoulders ; becauſe He fucceded him in that-difficult cagk the 
Study, or ſcience of Caleſtial bodies- Of Heſperns, the Sonue 
of Atlas, ic is recorded, that while ' he was buy in fpeculacing 
the Stars, on the top of the ſame mountain, he was ſnatched 
away by the violence of ſome diſeaſe, and could never be found: 
and that thereupon, the common people; in reſpeR of his piety 
and juſtice, gave his name to the moſt beautifull and -refplendent 
Star, Which is alfo called Feſperngo, being Fenn, While the is 


terry in the #*eſt. As for his Siſters, called borh Arlantiades, and 


the Atlamides Pleiades ; theſe likewiſe gave their name to that glomeration 


and Pleiadess 
from one of 
whom came 


 Mereuy. 
I.Aftron. 


Lib. 3. 
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of Stars, which are viſible in the back of Tamrw : and of one 
of them, named A1aia, was born the Famons Mercnrimn , faid 
to have brought the Science of the Stars firſt into Egypr.Whence 
Matvcilins, writing of the Aſtronomy of the Eg yprians, Saies of 
Aterenry | F 


Tu Princeps, Authorgs, ſacri, Cylleme, tanti. &c. 


Thoygh we well know,thar the Erhiopians,allowing the Egyp- 
tians to be no other, but one of their Calories, ſent abroad to 
find room to ſubſiſt in, contend ; that they recieved 1ftrone- 
mT fromthem: as firtt Diadorze, and after Lucias have abicrved. 

re itis well worthy aur commemoration, what Cicero faich, 
as of Atlas and Promothews , io allo Cephers, a King of 
« the Ethiopians : viz. Neither had 4r{as been heleived to 


. * haye iuſtain'd Heayen,nor Promethers to have been chain'd on 


<« Cayceſu: nor Cepbers with his Wife, Son-in Law,and Daugh- 
< tex, to have been Stellified : had nor their Divine cognimon 
« of Celefhal bodies firſt accafioned the perpeuaticn of their 
c \ As in the diſguiſe of Fables, / | 

| Toe- 


—— 


of that Planer, which was by the Grecks called x2;yG- from 
x&r@- Time, foraimuch as of all che Carieltial Circuits, none was 
tound fo diuturn. And of his Sons, ſince 7/40 addiated, hime 
ſelf intierly ro. Husbandry, Neptwne. to Gt, A ; Wemay 


Oo 
conceive, that J=piter,applying bis mind to aobler cares, ſueceded 


his Father in the Suudy ofche Heavens : as plfo thar be choſe Jvpiter 


Olymps, accounted the higheſt mountain, to make his ob- 
ſervations upon : fo rhar in proceſs of time, he came therefore to 
be called O/mpire; and the.ganig. of that moungain to be trans» 
ferred upon Heayen it {elf; whoſe. orders and laws He well up- 
der{tanding, was thereupoa ſaid to/ haye the Dominion of Hea- 
ven, Cextain 1t is, that the Grecans alcribed the Original of 
this nobleſt Science, partly x0 the Gods themie)ves, and partly to 


ancient. Hero's -- which _ Achilles Taties iraſpnably alluding 1/ageg: ad 
unto, introducerh old «£{chylys: attributing to God, that He Phen: 


ſhewed the rifings and, ſertings of the Stars, and difinguiſh's 
Winrer, Surnmer,. and the other Seaſons ; and. Ovid Fathers 
the ſame wholly upon Jzprer, 


Pergs Hiemes Aft usqs, & im equales Autumnos, 1. Metomorph. 


Et breve Ver, ſhattjs exegit quatuor Annum. 


Beſides, it is fn the FiRtion, that Juprrer rook his Father, S4- 
trrn, bound him, and precipitated. him into Hell, Now this 
feems to intimate, that Fapiter having impoted his own name 


upon one of the moſt eminent and {Huffrions of the Plarets, Gave a 


that of his Father to another of them, that was more remote, 
fruate in the deepeft part of the Erherial ſpaces, and of the ſlo- 
welt progrefs : though all this while we are not ignorant, that 
thote names were fixed upon thoſe P/anets a long time after : 
fince more anciently the Planer Jupiter was called Phaeton, and 
that of Sarurn, Phenon, 'For, we may colle& very neer as much 
from Lizsian, who by Tartarss underſtands the immenſe Alti- 
| rude 


- — 


2. 
Saturn, who 
delivered « 


— © 09 IRS eB nent Lag Ln * 
> -- 


Of the Antnq uity, Progreſs 


As 
Faperus : 
Jrom whom 
came Prome - 
theuss, who 
followed the 
ſame ſtudy. 


in Ecclef. 7. 


lib. 2. 
Fd, 37s [ 10, 


, fodid Phae- 


rons 


DeFJalus, 


Icarus, 


tude,or Profunditie of the Xtherial Region: & ſo denies that Sa" 
rrn Was either exil'd by Jupiter into Hell, or caſt into boads? 
as common heads were perſwaged to beleeve. 

As for Hyperion ; Diodorus bath a tradition, that he being 
of the progeny of old Cl , deinonſtrated the colitſes of the Sun 
and Moon : and therefore called the Sun, Helios, after the 
name of his Sonne ; and the Moon, Selene, after that of his 
Daughter. . 

Laſt of all comes Fapetus, who alſo was the Sonne of Calm, 
but performed nothing worthy commendation in the adyance of 
his Fathers Speculations : but Promotheus, whom he begat, 
was therefore imagined to have been chained on the hill Canca. 
ſ#s, and to have his heart perpetually torn by a hungry Eagle or 
Vultur ; Becauſe ( as Servins _—_— the riddle) with reſt- 
leſs care, and ſolicitude of mind, he conſtantly excrutiated him- 
ſelf with obſerving the Stars, aad (tudying their Afcenfions and 
Declinations. We ſhall not inſt upon what follows in the 
fame Author, namely that this Prometheus was the firſt, 
Who introduced Arete to the eAſhriars ( not far from {au- 
caſus:) it deing more uſefull for us now to obſerve, that He was 
imagined to have Rolen Fire from Heaven, for the inanimation 
of Man, tor ho other reaſon, bur becauſe he infuſed this Heayen- 
ferch't Knowledge into the breaſts of men, and inflamed their 
ſouls with the defire and love thereof. For, as to the remain- 
der; for as much as Belxs was the ſame with Jupiter, among 
the Aſſrians, as Diodorrws teſtifies : it is Herather,who was ac* 
counted both the moſt facred of their Dieties, and the Inventor 
of this Sideral Science ; as Pliny affirms. 

It is not needfull for us here to examine many other of the an- 
cient Traditions,accounted likewiſe among the Fabulous ; as, in 
particular,the Fable of P haeton,which bath this Mythology, that 
in his life time he had made a conſiderable progreſs toward the 
diſcovery of the Suns Annbaleourſe;but dying immaturely, he left 
che Theory chereof imperfeA, That other of Bellerophon,whom 
Interprerers maintain to have been carried up to Heayenznot by a 
flving. horſe, but a fludious and contemplative mind, eager in the 
the quelt of Syderal myſteries. Thar of Dedalas, who indeed, by 
ths. lame towring ſpeculations, as by the arifice of wings,moun- 
ted up to the Northern part of Heaven ; while his leſs ingenious 
Sonne, [carms, falling ſhort in his attempt of imicaring bis Fa 
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thers ſublime flight ( as not 1o well underſtanding the demon- 

Rrations of the reafons of his Theory ) flaggd very low in his 

Studies : and fell from the true arid apodicticall cognition of Ca- 

leſtial motions and viciſſtudes - with many ocher the like ,re- 
counted by Lnxcian; as that of Endymion, the favourite of the 

| Moon; of Tireſias, the Prophet, &c. Yet one thing there is, d* Aſtro! 

mentioned as Well by Lacias, as Tatins; which we cannot well Yagog- 

paſs by; which falling under the account of Heraicall times, 

ſeems to come ſomwhar neer to that which is called Hiltoricall, 

And that is the notable Centention that aroſe berwixt Arrexs Atreus and. 

ahd 7 hyeſtes about ſupreme dominion, For when by the pub- Thyeſtes. 

like Conſent and Vote of theArgives,the Kingdom was to be his 

of the two , who ſhould give the molt eminent teſtimony of Sci- 

ence; it came to Arrexs ſhare to De King : becauiſe, though 

Thyeftes ſhewed them. the figne Aries, in Heaven (for which 

he was honourd with a golden Ram) yet had Arrews declared a 

thing more excelleat : while diſcourſing abour the vatiety of rhe 

Suns riſing, he made it appear, that the Sun and the.World ( 5,e. 

the Starry Orb ) were not carryed the fame, but-quite contrary. 

wayes ; and conſequently, that chat part of che Heavens which 

was the Feſt or Occident of the Starry Orb, was the very riſing, 

or Orient of the Solary. Hence that yerſe of Egripides, 


Acitas ydp dogoy Thu tarlian 6lby 
Qu Aſtrorum emm contrariam oftendt viam. 


To the fawe times likewiſe are we to refer the [»/ttution of Herenles and 
the Olympick, Games, by Hercules ; which afrer a long inter- Ipbitus- 
ruption were renewed by [phitws, For, inaſmuch as thole ſports cop. 18. 
were inſtinited for no other end ( as may be afſured from Cer. 
ſorius ) but that their celebration might pur men in mind of thac 
Intercalation of a month and balf that was to 'be made con- 
ſtantly every fourth Year, in reſpe& of thoſe four rimes eleven, 
or 44. Dayes, by which the mo-ion of the Moor anticipated 
chat ot the Sun, and the four times fix hours, or one whoſe 

Day, by which the circuit of the Sun exceded 365 Dayes : ma- 
nifeſt ir is, that Hercsles could not underſtand this, without ha - 
ving firſt exa&tly obſerved the Motions of Sun ard Moon, Hi- 

ther alfo* belongs that which is reported of Orphers, who mult Orpheus. 
needs have artentively obſerved the ſeven P/anzrs, if it be true,as 
C Lucian 


Of the Antrquaty, Progreſs, . 
Lucian avercs, that he repreſented their Harmony by his Seven. 
ſtringed Harp, : which che Grecians thereupon tleſpned in 
eaven, by ſome Stars,. that. to this Day retain the name of 
Palamedes. Lyra. | So likewiſe .doth what Sophecles faith of Palamedes, 
who pointed 0 leveral Aſterilms, and particularly 


"Agxis ETepis #, 1 tuds Jug ear Sous | 
Viſum volutam, velra um & vt aſunt Cans. 


Heat: And hftly, what Homer recounts, that in thoſe times were 
well knowh ( befides Beores and the Bear, or Wain) 


Od)Jsf.E. Ilxviades, 8) Tad +, 7b $1@& Qelor&. | 
Plerades, at; Hyades, roburgs 1þſum Orionas. 


' Articl. 4. | We have now firuggled through the Darkneſs of Fabalous 
Times, and are adyanced as far as to diſcerne the twiligia of 
Secondly, thoſe H;foricall, Aa here, the firlt. thing we ctcarly perceive, 4s that 
_ _ the whale Comtrevenſy nhout the Antiquity of Aſbronymical Ob- 
3 GCccor- 4 . , . , 
ding to which, ſervations, lies berwixt the Egyptians and the Aſirinns,or Buby- 
the antiquity of lonians, Por, as'to the Gretizns, though ſome have thought 
Aſtron. Obſer- they might pur in allo for a claim to the honour of being the An- 
or nngs thors of this admirable Scieace; yer by the Verdifteven of 
ians,o}r” Plato himlelf, chey are to-lay by the precence of Competition, 
Egyprians,o —— + oy OF £00 PF —— 

Babylonians. ** For, fay\h He, the firft who made Syderal inſpeRtions, was a 
in Epinom, _ © Barbarian; a more ancient Nation than ours bred thoſe frien, 
« who firſt devoted their minds to that Study, in reſpectof the 
«« Summer-like ſerenity and per{picuity of the Air, ſuch as Egypt 

6 Enjoyes, and Syria, where all the Stars are, clearly viſible, and 

« no Clcuds or Mitts to obſcure the btaurifull tace of Heaven. 

And cerainly,if we except what we newly mentioned, the Jaki- 

. tution of the Olympick Games by Herenles, and the reſtauration 

of them after ſome Intermiflion, by phyr@s, which hapned about 
$00. Years betore Chrilt ; and fome places in the writings of 

Hemer and more eſpecially of Heffod, who lived necr upon the 

lame time, $r not long before ; we ſhall find that 'the Grectars 
can prcduce no Monuments of their Obſervations of the Hea- 

vens, more ancient than thoſe of Thales, who flouriſht. full 600. 
Years before Chrift; aud who yet borrowed his knowledge of 
£&therial 
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£:herial Matters from Egypt, Ic being manifeſt therefore, thac 
the e/Egyptians, or their Priefls, are the only men, that ought to 
be adnntted to a Diſpute with the Aſſirians or. Babylonians, or 
their Philoſophers, concerning the Antiquity of Obſeryations ; 
and that their ſeveral Pleas ſeem equally reaſonable, Truly, it is 
no caſy matter to determine the difference, ſo as to place the 
Lawrell on their heads ro wbom it doth of right belong. For, 


albeic Joſephs affignes the Honour to the C haldears, and 1 Antigeh: 
others again Rand firmely for the E Later : yet Plato, Diodo- in Epinom- | 
wits, Lucian, Achilles T atins, and others alleadge fuch quorati- 3+ oO 


ons for cach party, as ſeem to have no other, but the authority 
of the parties themſelves. Nor ought that to ſeem ſtrange ; 
fince both fides equally alleadge the convenience of their vaſt 
Companies, and the ſerenity ot the sky ; fince they both boaſt 
themlelves che Original Nation. and allow theic Competitors to 
be only Colonies ; face both glory in fabulous beginnings, which 
we cannot trace or diſcuffe ;- and both recur to egregious 
falſhoods about the time when their Anceltors firft made Carle- 
ſtiall Scrutenies, For,the Chaldeeps (as we find on the Regiſter 


of Diodors ) affirm, that their Nation applied themſelyes to /oc. citar. 


theſe Studies, from times of incredible Antiquity, viz. of four 


hundred and three thouſand Years : And the E 2 yptians ( as Ci- te Diviget- 


cero obſeryes ) talk of Obſervations of four hundred thouſand 
and ſeventy Years flanding. Unleſs you ſhall pleaſe to.configne 
theVictory to the Egypriars, becauſe they put a value only them- 
ſelves by AuQtion. Asif it were not enough for them to boaſt 
thoſe four hundred nine thoufand Years{mentioned by Larrtime) 
in which from the time of Y#u/cay, the Sonne of Ner/xs, to that 


of Alexander of Macedon, there hapned of Eclipſes of the Sun inprafat, 


three hundred ſeventy three, and of the Moon eight hundred 
thirry two. Theſe  confiderations premiſed, we cannot indeed 
deny, but the Egyptians had fome Obſervations,ſome aoes before 
Thales and other Grecians trayelled among them ; but, when 
.we would enquite more preciſely into the time, when thoſe Ob- 
ſervations firſt begun ; we find our ſelves at a loſs, and brought 
back again into the cimmerian obſurity of Fabulous Times. 


Now fora{muſch as, though P/i»y writes, that Epigenes found j;s, g. 6.55. 


no Obſervations Imong the Babytonians of above ſeyen hundred 
and ewenty Years antiquity,and tholt engraven on atrificial Tyles 
or Slates; and the molt ancierit Eclipſes deduced from them,were 

C 2 tran - 
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in A'mageſt. tranimitred to P:o/omy,about the ſame Number of Years betore 
lib. 4-cap 6 Chriſt : and that by the great Hipparchus, And tothe ſame 
.Time belongs, what Beroſ#s and Critodemws lay, that 1n their 

Dayes, there were extant 20 Obſervations of more than four 

hundred and. thirty Years as: may be found alſo in Plizy : foral- 

. much,we fay,as we. have brought fome conſiderable Monuments 

of Obſervations much elder than that time; yer ſhall not concede 

beyond whac the Chaldears rhemfelves proteſt, when they telhifi- 

ed to Calliſthenes (Who went to. then upon no other errand, by 

in #ib-2-46 Ce the perſwaſion of Ariſtote!, as Simplicius relates) that they had 
bo,"and com- * .nothiag of that kigd amorg them beyond. a thouſand nine hun- 
ment. 46. dred and Three Years palt : which Years ſeem to commenſe ac 
Ninas, the Sonne of Pelss, and firſt King of the Aſhrians. Iris 

clear, thar the Antiquity of Obſervations ariſeth to ( but not a- 

bove)one thouland and ni.ety Years before A/exand:r. the Great, 

Artie!. 5, - But, alas ! aftex' all this great adoe, What did the Obſerva- 
i —_ y tag tions themſelves amonnt to? hy truely, tor ought we can OA- 
ved any thing er from, all that is exrant Concerning them, thoſe of the e/Z- 
conſiderable; gyptians amounted to nothing at all : and thoſe of the Chaldears 
af to_thedeſig- ro very little. For the Egprient we- confeſs, are laid to haye 


mation of >" . ' n 
| "arg A oblerved the riſing of the Dog-Star, and-ſame- other, no very 


corrupted whar difficult: apparences : but we. have no remains delivered down 
they had cbſer- to us, of that or any other particular they obſerved, with the ex- 
ved, toche in- at deſignation of the Time, as they ought, And.from the Chal- 


troduttion of 1,:ns we have as little, beſides thoſe Eclipfes mentioned in Pro- 
.Aftrology Ju- | 


al, 


lomy. But, when 1 ſpeak-of . the Egyptians, I except Prolo 

| birfelf and ſome R424 who lived audies at NE 
7 about there hundred Years before the Nativity of our Saviour; 
or after Alexander : as Timocharis, Eratoſthenes, H ipparchas :; 
for all theſe were either Grec#ans, or to be accounted among 
Grecians, in reſpec of the language they uſed and wrote in, ra- 
ther. than among the ancient Egyprians, by whoſe Inventions 
cyen Prolomy hindelf ( one of their own Country men, without 
diſpute ) was very litcle, or nothing at all aſſiſted in his Study of 
Aſtronomy. But, what concerns aſwell the Egyptians, as C halde- 
ans; their Obſervations are to. be diſtiaguiſht Lreodig to the 
d:viſioa vulgarly received;into (1.) Aſtronomical,and (2 ) Aſtro- 
logical : the former relating to the Motions, Magnitudes , Di- 
ſtances, and proportion of the 5tars ; - the Latter to the EffeRs 


of them, which they conjeQured were dependent on the vRone 
an 
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and Influences of Heavenly Bodies, aſwell in the affeRions of the 

Air, as in the ations and affairs of Mankind: = For, both Na- 
tions being wonderfully prone to Superſtcition, and furpriſed 

' With exceſs of Admiration at the Eclipſes of the Sun and Moon, . 
when. they firſt beheld them; and obſerving eyer now and then 
ſome Stars that moyed in Courles contrary to the Weſt, they 
began prefently to think, that: thoſe apparences hapned not 
Without natural Cauſes;and thar it remained only on Mans part, 
to Study how thole eyerts might come to be fore- kaown, which, 
thoſe apparences did portend. Hexeupon, having attributed the 


molt powerfull Vercue to the five wandering Stars ( as Diodes: loce citer. 


ru teſtifiech particularly of the Chaideans ) as underftanding 
them to be the Proclaimers of the will and purpoſes of the Gods; 
becauſe they ſometimes aroſe, and ſometimes ſer in various places 
of che Heavens ; becauſe they varied their magnitude and colour: 
therefore they conceived, that they ought to adreſs their Studies 
and Diſquiſitions principally to theſe varieties, And, becauſe: 
they imagined, that the higher the place was, from whence they 
ſhould obſerve theſe Wandering Stars, the more clearly and 
diſtigtly might they be diſcerned ; they builded StruRtures of 
vaſt aititude , and particularly that immenſe Tower at Babylon, 


deſcribed by Herodotas, from the higheſt area whereof { where /j6, 1. 


ſtood alſo the Temple of Belus ) they might exaRly behold and 
obſerve the riſing and ſetting of the Stars, and other Syderal 
occurrences They took notice likewiſe, that thoſe five Planets 
did keep almoſt the fame Courſe, as the Sun and Moon ; and 
thereupon they pointed out the Zodiack, imagining that there 
muſt be ſome eminent vertue in that part of the Heavens, becauſe 
a]l the Planets kept conſtantly to it. And this Zodiack they di- 
vided into 12, parts, or Signes ; becauſe. the Moon run it 
over 12, times, and the Sua oaly once,. in one Year : and 
according to the number of the Dayes, during which the Sun 
was in paſſing through one S1gne, they diflinguiſhed-each Signe 
again into 30. parts, which we call Degrees, I ſhall not recount 
to you, how they would have Twelve Principal Dieties belong- 
ing to thele 12. Signes, whereof each had his particular regt- 
ment over his proper Signe and Moneth dependent thereupon : 
nor how they ſubſticuted thirty- of the: fixt Scars, to aflift the 
Planets, and called them Concelling - Gods - . nor how, they 
placed 12. Stars always viſible Y the North, For goverment 
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che Living; and as many more in the South, alwaies viſible, for 
the goveramene of the Dead, there gathered rogether ; with 
many other ihe like dreams and ridiculous abſurdiries. But the 
thing Tchink-moſt worthy your notice, is, by what rude kind of 

ad Aftroleg. 1, 4rfifice they diſtinguiſhed the Zodjack, mio 12. Signes ; as we 

in Somn. 21, find ic deſcribed,concerning the Chaldaans, by Sextus Emprricus; 

| and concerning the Egyptians, by Macrobins. 

The manner. this, 'They took a veſſe!l with a ſmall hole in 

the bottom, and filling it with Water, ſuffered the ſame to diftill 

Drop by Drop into another Veſſell placed beneath to receive 

i; andrthis from the moment of the rifing of ſome one Star or 

other, obterved in one Night, until} the Moment of its riſing 

again the next Night following. The Water fallen down into 

the Receiver, they divided into 7 2.equal parts, and having two 

I other {maller veſſells in readineſs, each of them fit to contain one 

b7 twelfth part of the Water, they again poured all the Water into 

'I the upper Veſſel, and firiftly marking the rifing of ſome one Stat 

in the Zodiack, they at the ſame Moment gave the Water leave 

to diſtill into one of the ſmaller Veſſells, and fo ſoon as that was 

filled, obſerving hkewiſe another rifing Scar, they put under 
another ſinall Veſſell; and fo alternately fhifting the ſmall veſlels, 

- they noted, if not in one Night, yet in many, the twelve Stars, 

by which they might diſcriminate the whole Zoduack into twelve 

equal parts. Now with what Art and exa&neſs theſe Ancients 
meaſured out the Heavens, may be conjeQuured from this one 
example, I might adferr another foppery of the Chaldears, 

from the ſame Empiricus, who relates ; that taking it for grant- 

ed, that the future fortunes of Men did depend on their particu- 

tar Horoſcope, or Signe rifing at their Birth ; when they had a 

mind to divine in this Kind; Two of their wife men agreed toges 

ther in the calculation of the Nativity of the Perſon propoſed: the 

one ſtood by the Mother in Travell,the other on ſome high place 

neer at hand ; and as he that was below gave the FSigne, that the 

Infant was then newly come intro the World, the ether above 

ibid. c4p.20, Took care to obſerye the Signe, that was juſt then newly riſen, 
But, it will be of more uſe for us to hear what Hacrobive tells 
of the Egyptians. They, when they would know the Diameter 
of the Stn, had in readineſs a Veſſell of Stone, hollowed co the 
form of an Hegpiſphere,exaRly made, with a Riyle or Gnome 
erected in the middk, and rwclye Horary Lines drawn wichia, 
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And on the very Day of the Equinox, obſerving the Moment, 
when the upper Limbus of the Sun firſt ſhewed it ſelf above the 
Horizon; rchey marked that place on the brim of the Veſſel, 
on Which the Gnomen caſt its ſhadow. Then again marking 
that place on which the ſhadow ended, when the lower Lim- 
bus of the Suns body appeared juſt above the edge of the Hori. 
z.0n ; they meaſured the ſpace or diſtance berwixt the rwo 
marks of the Shadowes, and found it to be the ninth part of an 
hour, orthe hundred and cioht parc of the Hemiſphece, and con- 
tequently the two hutdred: ind firrcerth part of the whole Cir- 
cut : and from thence they deduced, that the Diameter of the 
Sun was the two hundredth and fixteenth part of its whole Orb; 
(which, i truth, is the zooth neex upon) or did contain ene 
Degree and an hundred Minutes ; which yet is no more than 
halfe a degree, or 31, Minutes, at moſt. To this we might ſu- 
per-ad, that it was the praftice of elder times, to commenſurate 


the Diameter of the Sun by an Hpcogs or Veſſel of Warer ;: 


colleQing the fame from part of the Water flowing down the 
whotke Day, which had dropped umill the Sun was whelly ri- 
ſen; as 4s infinuaced by Plerarch, and deduced from Capelts : 
bur Cleomedes hath at Jarge declared, that this way of meaſu- 
ring by Water falling {lowly and cqually from Veffel to Veſfel, 
was an Invention of the Egyptians, Now the reaſon, why we touch. 


upon rhele particulars, was only to fatisfy, that (as we faid afore): 


No great inatrer in Aſtronomy was ever obſerved either by the 
Egyptians, or by the Bavylonians. 

And, if you defire any further Argument thereof ; Pray take 
this. They were very far from ſuſpeQting hat the Fixc Stars had 
any motion proper to themſelves ; or that they had any Eccen- 
rricity ( excepring only that the Egyprians thought Venus and 


Mercury to move round about the Sun, as their center ; as is- 
aſhrmed by Macrobins, and fome others ) or that the Sun had. 


any eApogemrm atall, with many other Particulars fully as confi- 
derable. Which doubtleſs muſt be vhe reaſon, why they invent- 
<d no Hypotheſes, by which they might regulate rhemielves, in 
makire their Caluclations of the various motions of the heavenly 
bodies, And Peter Rammus not long fince complaind, thar we 
have noc our eAſftronemy free from the trouble of Hypotheſes; 
fuch as the Interpreters of * Ariſtotel themſelves, and Proclus on 


Timens have recorded the Egyprians and Babylonians t naye 
| had 
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had amongſt them - while, incroth, he complaind, that we had 
not our Aſtronomy. as rude wild and imperfeR, as theirs was, For, 
however forme Hypotheſes are more fimple ( and ſo more ealy ) 
than ocher-ſome : yet ir is abſolutely impoſlible, that 4/trono 
ſhould. confift without ſome or other. Hereupon, they could 
obſerve, indeed, that the Planets were one While DireR in their 
Progreſs, another while Recrogarde, and then again Stationa- 
ry ; that they in their wanderings ſometimes inclined towards 
the North, and ſometimes deflefted again roward the South : 
bur all char while, they could neither comprehended the rea- 
ſons of thoſe various apparences, nor calculate them by numbers, 
Lhe moſt they could doe, was darkly to repreſent thoſe motions, 
by certain Hieroglyphicks, as in particular by che windings and 
flexures of Serpents ; and the motion of che Sun,by only a Beetle 
rowling bis pill of dung backward : as we may read in (Temens 
Alexandrinus : and then came Endoxus, who having learned 
that variety of motions among them, was the firſt who inyented 
H [ypotheſes of yarious Orbs,for the Solution of the Phenomena. 
Again, they were very far from attaining the determinate 
places of rhe Fixt Stars, according.to Longitude and Latitude ; 
or according to their Right Aſcenſion,and Declination : fo that 
neither could they define the true places of the Planets, by Com- 
paration to the Fixc Stars, nor ( conſequently) defigne any Ob. 
leryations with due exaneſs. And truely, this was the Cauſe 
why Hipparchus met wich no Obſervations, either of the E- 
gyptians or Babylonians, by which he could receive the leaft 
help or advantage, toward his compoſing either Hypetheſes, or 
Tables, to reptetenc the motions of the Five errant Stars : and 
Prolomy was the fuſt, who partly by the benefit of Obſervations 
kefe him by Hipparchns, and partly by thoſe he made himlelf, 
became able to attempt ſuch a Work , as ſtands recorded in 
his Almageſt. There were ouly the Eclypſes, which both theſe 
Nations had ſet down : as obſerved in their Commentaries: and 
thoſe only ſo,as that from Paſt,they might be able to conjeQure 
ſomthirg of what were tc Come, Not from the motions of Sun 


| and Mon, exa&ly calculated by the help of Tables ; bur having 


learnd from common experience, that every ninecncenth Year, 
Eclypſes did retura again upon the fame Day, for the moſt part ; 
theretpon they endeayoured to przdit whatEc/ipſes would hap. 
pen.and the time whenzand this after they had pereciyed not any 
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Anomaly in the Sun, but ſome certain Inequality in the Moo n, 
which reducing to a- medium, they concluded tat the Moon did 
every Day run throug: thirteen Degrees, and a little more than 
one (ixth part of a degree ; as Geminns delivers of the (halde- 
ans, Butin their preditions of Lamar Eclipſes, they were ſom- 
what more confident ; aſwell becauſe theſe Eclipſes ulually 
uturn, for the three Ages next ſucceding,within the compals of the 
lame Dayes ; as becaule it is very rare, in reſpe& of the great- 
nels of the Earths ſhadow, but the Moon, either in the whole, cr 

ſome parc of her, more or lels, falls into it : but, becauſe (as to 
Solary Eclypſes ) the Moon is both ſo ſmall, and bath (o large a 
Parrallax,as that ſhe doth not for the molt part intercept the light 
of the Sun from the Earth ; therefore was ic ( as Diodous 

witneſſeth ſpecially of the Babylonians) that they durſt not de- 
termine Ec/ypſes of the Sun to come, to any certaine time; but it 
they prediQted any,with liaiitation of time,they alwayes ( to fave 

their credit, in caſe of failing ) annexed this Condition, / f the 
_ be not prevatied upon, by Sacrifices and Praters,to avert 
them. 

Truth is, theſe >4ſfrenomers were alſo Priefts, and it was 
their intereft to caſt in this Proviſo. For, being ambitious to 
be reputed interpreters of the Will of the Gods to the People,and 
ſo both knowing in things to come, and skillfull in ſuch Ceremo- 
nies, wherewith their reſpeRive Deities were molt attoned and 
delighted : unwilling to be thought able to predi&t nothing, and 
as unwilling again to be found erring in their chief predictions, 
they wrapt up all in Miſteries, and amuſed the vulgar with ſu- 
* perſtitious opinions and rites. The Egyptians, in 2 great part of 
their ſacred Worſhip, had recourſe to the Afrological Books 
of their Mercnarins, ( one of the Order of the Fixt Stars ; a ſe- 
cond, of the ConjunRion of Sun and Moon ; a third and fourth, 
of their riſing. ) which with what ceremonious Pomp they uſed 
to carry about with them, in a kind of folemne Proceſſion, you 


may find amply deſcribed by Clem.) Alexandrinus. Nor is it j;6, 6. 


ſtrange that thoſe Prieſts accounted fo ſacred and knowing, 
fhould alſo be eftemed for Prophets, Furcher, you meet with 
no mention of the Five Errant Stars, all this while ; and the 
teaſon ſeems to be, becauſe hey attributed an energie of them 
only as they were referrable to the Inerrant or Fixt, and particu- 
larly, as they poſſeſt this or * part of ſome Signe in — 
1ac 
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diack, and together With ir had their riſing, or ſetting, For, {0 
much did they aſcribe to the Zodiack, as that the Baby lonians, 
and (in imitation of them, the Perſians and Indians) thought, 


| that each decimal of degrees, or thirds of the Signes, ( and the 


Egyptians came as low as to each ſingle degree ) could not be 

yaried in the riſing, but ſome eminent variation mol} happen, 

eſpecially in him, who ſhould be borne ar that time. And here. 

wpon Was it, that the Egprians made that oreat Circle of Gold 

( deſcribed in Dzodvras ) of a cubir in thickneſs, and three hun- 
dred ſixty five cubits in circumference ( plundred at laſt by 

Cambyſes ) that upon each cubits ſpace 5 be inſcribed each 

Day of the Year, 365. Dayes in the whole round, and alſo what 
Scars did rife, what fer upon each Day, nay the very hour. of 
their reſpective riſing and ſerring, and what they did fignifie : and 
whereas others uſed to aſſigne the form of ſome Animal or 
ether, to each ten degrees ; they afligned one to each ſingle de- 
gree, and fo made their hariolations or tonjeRural prediQtions 
accordingly. For Example ; to the firſt degree of Aries they 
aſſigned the figure ofa Man, holding a Sicle or hook in his right - 
band,and a Sling ia his left ; to the ſecond,a Man with a Dogs- 
head, his right hand ſtretcht forth,and a ſtaff in his left ; and ſo of 
the reſt : then annexing the fonification to each, they derer- 
mined, that he, who ſhould have the firſt degree of Aries for his 
Horoſcope,ſhould be ſome part of his life a Husbandman,and the 
reſt of it a Soldier;that he,who ſhould be born under the ſecond, 
ſhould be contentious, quarcelſom, and envious; and fo of the 
reſt, all which Scalzger hath fully deduced from Aber Ezra, 
In a Word ; whatever knowledge either the Egyptians or Chal. 
deans had of the Stars ; cercain it is, they referred it wholly to 
Aſtronomaitie, or Divination by Stars : and therefore among 
them there flouriſht, no true and genuine Aſfroomy,but a ſpuri- 
ous and falſe,one 5,e, Aſtrology Divinatery, or the fraudulent Art 
of For tune-telling by the Heavens, 

Beroſus (whom we formerly mentioned) coming/\into Grece, a 
little after the death of Alexander, is diſcovered to have brought 
with him nothivg ſollid touching Aſtronomy,but only Judicial A- 
{trolegyi, for which, as a thing new,and ftrange to the people, he 
was highly efteemed,as Vimravins and Pliny remark, And Eudoxe 
»s, Who had returned out of Egypt before that, well knew what 


tort of Aſtrology this was (the principal Contrivers and race" 
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of which are ſaid to baye been Petoſires, Necepſus, Eſculopins ) 2:4: d-vinate 
but he highfy contenined it, as Cycers remembers, and brovght | 
home no other fruit of bis tedious Trayclls, befide a liſt of ſome 
Eclipſes, and the varieties of the motions of the wandering Stars, 
by which he firlt effaied to compoſe accommodate Hypocheles,as 
we have formerly hinted,” Nay, P/ato himſelf, who was Com- 
panion to Exdoxus, for thirteen Years together, in Egypt 7 Pr0- in Epinom. 
feſt : that he could attain nothing follid and fatisfaRory,touching 
thoſe Stars, and therefore placcd all bis hope only in the fagaciry 
and induſtry of the Grec:ans, fuch as he knew Exdoxns to be, 
<« For, having firſt recounted what eyer he knew concerning 
« them ; he faith, It is to beleeved that the Greciars make 
* more perfe& whatſoever they receive from Barbarians ; and\ 
« therefore 1s it fit, we allow the fame, touching the argument 

« of Which we haye diſcourſed. Truth is, it is difficult to 
_ « find out the way, how all theſe Apparences, ſo inyolyed in ob- 
« ſcurity, may be explicated : nevertheleſs there is great hepe 
* that chings of that fort will be better and more adyantageoul- 
« Iy handled, than they were delivered to us by Barbarians. 

From the Egyprians and Chaldeans, therefore ( as Aſtronomy ariel. 5, 
her ſelf, while young and rude ) we come to the Grecians : and And after them 
the moſt antique record of Syderal Obſervations to be found *o 1hc Grecians 
among them, ſeems to be that of Heſied; who in bis Book of 7, ""> My _ 
Weeks and Dayes teacheth Husbandmen the moſt opportune 2; mention of 
timesjof reaping, ſowing, and other labours of Agriculture, from Aſtren. is it 
the riſing and ſetting of the Pleiades, and Hyades, and Arturns, Heſivd. 
the Dog-ſtar, and Orion : 


TIAnidaS or *ATaayerioy 6MTenoohudiuy, 
Donec Pletades, qua & Atlanitades, exouviuntur, &r. 


And I cannot tell, whether it Were that book, or ſome other, 
that P/izy meant, when ſpeaking of Heſiod, he ſayes, Hujus 
quoq;, nomine extat Aſtrologia, there is extant an Aſtrology of 
bis. Howeyer, we are here to remark two things, in order to 
our more exact diſquifition ; the Firſt is, that the Ancient 
Greeks principally attended to theſe rifings and ſettings, aſwell 
that they might diſtinguiſh the ſeveral Seafons of the Year,as that 
they might tore-know Rain, Winds and other diſpoſitions of the 
Air, uſually attending thoſe Seaſons. And hereupon, Thales, | 
Anaximander, Democritus, Enftemon, AMeton, Endoxns, and ExGem. Ptsl, | 
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7n diebns." 
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many others, compoſed certain Parapegmata, Tables, ( as E- 
phemerides, or Diaries ) in which they in{cribed each Day of 
the Year, with the particular Stats rifing or lerting on each Day, 
and what mutations of the Air each one did portend, Such a 
Parapegme as theſe, was compoſed likewiſe by Julins Caſar 
himſelf, for the Horizen of Kome ;- in alluſion where.to he 
might juſtly own, what Lucan ſaid for him, 


Nec meus Eudoxi faſits ſuperabitur Annus. 


And, him doubtleſs, did Ovid tranſlate into his Fafts ; pro- 
miling in the beginning, chat he would fing of the Stars and 
Signes, chat role and again deſcended under the Earth. But, to 
keep cloſe tothe Grecians ; among them, he was held a oreat 
Attrologer, who had diſcovered and obſeryed only theſe rifings 
and ſertings here ſpoken of ; and fo of whom that mighr be 
fpoken, which Catzl/zs ſaid of (non, 


Omnia qu: magni aſpexit lumina Munal, 


Stellorumgs ortus comperit, atqs obitus. 


For, before the Advent of Beroſws, this was the only ["Ex109- 
parte] Prefignification or Divination by the Stars, the Gre- 
61495 had among them : unleſs what Heſiod hints, in his 


TIewror im 7457's +, x i8N%un, iteor Tug, 
Primiim prima ates, & quarta & ſeptima facra, &c. 


where he points out, what Dayes of the Moon were accounted 
Lucky, and what Unlucky. 

The Second obſervable is ; that among the Grecians, and in- 
deed among divers other Nations, beyond all Memorials of 
either Traditions or Hooks, the Stars were reduced to certain 
Images, or Conſtellations, and denominated accordingly ( as 
their names yet ſhews ) as it pleaſed the fancies of Husbandmen, 
Shepheards, Mariners and the like, who uſed to be vigillant ang 
g1zing upon the Heavens 1n clear Nights, Though there have 
been ſome - Conſtellations added of latter times, as that of the 
leſſer Wain, by Thales, which Lacriizs and Ta:im recite out of 


tee & de COM, Coht/im char, Who allo took the ſame elfwhere, and that of Fe- 
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renices Hair, removed into Heaven by Conon, as Caullns 

retnes. Cleoſtrarus likewiſe (as we bave it from Hyginus jfound 1i642.4 frets 
out the Kiads : though, ( which P/izy moreover attributes to 4b.2.cep 8. 
him, ) his invention of the Signes in the Zodiack, is fo to be un- 

derftood,as that he taught men chrough what Signes the San and 

other Planets paſſed. But (that we may couch alſo _ this) at 

firſt, the Greciavs had only Eleven Signes in their Zodiack ; and 

it was long after ere they came to add the twelfth, in imitation 

of the Egyptians, who ( as may be collected from Serviws, in 1: Geog l.&, 
Marcianns, and others) inſtead of the Clawes of the Scorpion, 

placed Libra, the place deſtined co Argyſtns,by Virgil, 


---- Ipſe tibt jam brachia contrahit ardens Scorprus,-= = 1Georg- 


- 


They added the Twelfth,we fay,to the end,thar as che whole 
Compals of the Zodiack was divided into Dedecatemoria ( as 
they call them ) twelve equal parts , fo it might confilt alſo of 
ewelve Signes. Albeir, being (as it were ) neceflitared to make 
uſe of ſuch Signes, as had been brought up, rather by chance, 
than Art; thoſe x2. Signes were nor exactly proportionate to 
the- x2. Diviſions of the Zodiack, bur took up more ſpace ſome, 
vhag others : as in particular, Leo poſſeſt more room than Can- 
cer; Taurus than Gemini. 1 fay, than Gemini, which though 
compoſed of Caſtor and Pollnx ; in o little ſpace as is allowed 
them, ir is impoffible the one ſhould riſe, when the ocher Sets, 
and both in the Eaff : but this Empririces interprecs of che two x; ,quer 
MHemiſphears. IT omit to inſiſt upon this, that all Nations had Phyfec. 
not the ſame Conftellations : as among the Egyptians was no 
Pear, no Cephens, no Dragon; bur other formes or repreſentati- 
Ons, as Tatins reports; 'and ſhall add only, that Enudoxns 
ſeems to bave been the firſt, who partly out of the Egyprian Fi. 
oures, partly out of the Grecta», furniſhed the whole Zodiack 
wich Images refembling the Aftcriſmes, (as men had fancied, ar 
leaſtand cauſed them to be drawn on a Giobe,or ſolid Sphear, 
For, Aratzs ( upon whoſe Poem, intitul'd $az74usra, Apparen- 
ces, there have been ſo many Commentaries ſer forth, as that no 
fewer than forty have been extanc in Greek , beſides thote of 
Cicero, Germanicus, Avienus, and other Latin Interpreters.) 
did no more, but only expreſs in verſe, what Exdoxws had faid 
before in proſe, of this argument ; as Hipparchus Bythinns de. 
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lib. 1. in Arat. monſtrates. 1 know not, whether it would be ſeaſorable for me, 


P hare. 


: $.:. 


and next of 
Thales Miles 
ſus. 


lib. 1. 


' who lived neer about the fame 


here to adverrtiſe, that it is no wonder Aratus erred fo orolly 
in many particulars; . conſidering that { as is writcen in his life 
he Living with Antigonus Gonata, in the quality of his Phyſician, 
and Nrcander in the qualiry of his Aftrologer , and both 
were good at Poetry : Antigonns commanded the Phyſician to 
oye him a tryall of his Poe, upon an Argument in Aftrology ; 
and the Aſtrologer to give another of his, upos ſomthing in Phy- 
fick.: delivering to the one, the Book of Eudoxas; and to the 
other,all that was extant of Treacles, Antidotes,or Connterpoiſons, 
So each Wrote of what he did not well underſtand, One thing 
I ſhall nog forget ; and that is,chat the Phenomena of Exclid, 
the. and taught at Alexandria 
( as in the Memorials of Pappss) were quite of another kind ; 
being indeed no other, but certain Principles of Aſtronomy, con- 
cerning the figure of the World, and the Circles of the Sphear, 
and chiefly,that of the Zodiack, 
But,to return back to the more primitive Gyeeks ; Iremember 
I ſaid, that Thales Meleſins was accounted the Firſt, who 
after old Hefiod and Homers Dayes, enquired into the Order of 
the Scars, And, certainly He was the Man, who among the 
Grecians may challenge the Palme; as to Antiquity ; for, 
Apuleias calls him, ut antiqurſſimus, ſic peritiſſimus Aſtrorum 
Contemplator, and Eudemns 1n Laertins attelteth, that this was 
he Opinion -of moſt, adding moreover, that Xenophanes and 
Herodotus highly admired him, for ; that he had firſt prediQed 
the Echypſes and Converſions of the Sun ; and that Heraclitns 
and Democritus witneſſech as much, And whereas Apuleins 
furcher ſubjoyns, that he found out the motions and oblique 
tracts of the Syderal Lights : Pliny aſcribes that to Auaximan- 


. der, a Diſciple of Thales Mileſins, ( whence he was ſaid Rerum 


fores aperuiſſe, to have opened the Doors of Celeſtial matrers ) 
and Diodorus to one Oenopides Chins : which Thales could not 
yet be ignorant of the Obliquity of the Zodiack, when he had 
written of the So/ſtices, and Equinoxes,and had converſed a long 
time with the Egyptians in their own Country, as Laertius re- 
members. Further, it is delivered to us, that among others, he 
predied that notable Eclrpſe of the Sun, which hapned in the 
time of the warre betwixt the Meads and Lydians ; which he 
could not doe by any other reaſon, but only becauſe, coming 
* newly 
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newly out of Egypr, he had learned, that Eclipſes generally re- 
turn upon the ſame Day after the ſpace of nineteen Years; and 
having taken notice of one, that fell out x9. Years before, he 
concluded that there would be one at ſuch a time. Nor is there 


reaſon why any ſhould think, that otherwiſe his whole lite 


might be ſufficient ro obſerve all the motions of the Sun and 
Moon, as from thence tobe able to invent all things neceſlary for 
the calculation of the times of their Several Eclipſes. Moreover,it 
doth not appear, how by any other way, bur that Helicon Cy- 
zicenus came afterward to fore.tell that Eclipſe of the Sun 
(mentioned in Pl#tarch) for which he was ſo much admired by 
Dyoniſius, and rewarded with a Talent of Gold, Nor likewiſe, 
how S#lpitins Gallus could fore-tel{ that other of the Moon, 
which as. molt opportunely. predicted to the Rowan Army,then 
ready to joyne battell, with the Perſian, is ſo higly celebrated, 
not only by Pl#tarch and P/izy,but alſo by Valerims, Quintilian, 
and other Hiſtorians : ' for other Rule for the calculation of fu. 
.zure Eclipſes, there was none before Hipparchns, who inven- 
ted Hypotheſes and Tables fir for that purpoſe, Belides, what L4- 
ertivs imputed to Anaximander, Plinins as confidently impurtes 
to one Anaximenes,an Auditor of his : (namely that he ſhould 
be the Inventor of that Gzomen, by which the Converſions of 
the Sun, or the Solſtices and Equinoxes, were indicated , and 
that he ſet up ſuch a one at Lacedemon.) Neer upon the ſame 
time. was it, that Pythagoras is ſaid to have firft diſcourſed 
( though Phavorinus, in Laertizs, confers that honour upon 
Parmenides,)that Lucifer and Yeſper was one and the fame Star 
of Venus, Now,whether may we conceive,that he borrowed this 
of the Egyprians, frym whom being taught, that not only Ven:s, 
but Merc#ry alſo, Were carried round about the Sun, as their 
Cencer, ſo that one and the ſame might be both Morning and E- 
vening Star : poſlibly, from thence he might take the hint of his 
Conjecture, that the Sun was the Center of not only thoſe two, 
but of the other Planets alſo, and conſequently cf the whole 
World : and moreover that the Earth ir ſelf,as one of the Planets, 
moved about the Sun ? For truely, this was an eminent and con- 
ſtant Tenent 1n his School ; as may be underttood not only from 
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then of Pyrha- 
£0gas, and his. 
Diſcip. es. 


Ariſtotle in the oeneral, but allo from Laertins in particular of 2: de celo. 13. 


Phiio/aus, and from Archimed.of Ariſtarchus, both Pythagorus 
his Dilciples : thar we may not rehearſe all thoſe many paſſages 
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Philoſauss 

Ariſtarehus3 
Timzus. 

de don.ad pon. 


in Tim eu'n- 


After theje "uc- 
cecded Cleo- 
ſtrawus. 


Meton« (Fc, 


in Pletarch, concerning this memorable particular ; nor name 
thoſe, who held,chat the Earth was not ſo nuuch moyed about the 


Sya.as dayly turned rouud upon an Axis of its own , as T;mes, 


2 Pythagorian alto, who is therefore by Syneſins elteemed, after 
Plato, the moſt exeellent Aſtronomer. 

Furthermore, in the next Age after Thales, or neere upon, 
comes Cleoffratus ( the fame who was belecyed tg have depre- 
hended che Signes of the Zodiack ) and he, ſeriouſly remarking 
that the Intergalation, which as we ſaid, was wont to be made 
every fourth Year, celebrated with the Olympick Games, did 
indeed reſtore the motion of the Sun to the ſame Day again ; but 
did not reſtore the motion of the Moon till the eight Year,or two | 
Olympiades,in which the intercalatory Dayes amounted to ninety 
Dayes, or three monchs : He, we ſay, thereupon interduced, in- 
ftead of the Teraereris, or ſpace of four Years, the Oftaeteris, or 
ſpace of eight Years, which compleatly paſt, the New-Meons,and 
Full-Moons would returne again on the ſame Dayes, But,when 
in ſhort time men had perceived,that this Inſtitution failed them, 
in exaQneſs of computagon ; and chat ſundry wayes bad bin at- 
tempted to cure this uncertainty: at length rileth up Meton, ſon. 
what more ancient than Exdoxss ; and he demonſtrateth from 
the New- Moons, and Full-Moons Ecl ptical, that they did not 
return upon the ſame Dayes, till after Gul nineteen Years : and 
thereupon he became the Author of the Enneadecaecteris, or 
Period, or Cycle of 19. Years, In reſpe& of which diſcovery, 
together with che Heliotrope, or Sun Diall he made at Athens, 
and ſome other the like Inveations, he was in eminent c&fteem 
among the Arhenians, Bur as concerning that Period ; Callip- 
pos, familazly acquainted with Ar;/toile, dilcovering it to be too 
long, by the fourth part of a Day ; infetred, that from four Pe- 
riods one whole Day ought to be detraQted : and fo erefted a 
new Period, or Cycle of Sixty fix Years, or four times nine, ar 
the end of which.one Day was to be cut off ; and this was cal- 
led the Ca/lppik Period, and remained in uſe for a long time to- 
ether, Aﬀcer him ſucceeded Hipparchus, who deteQing this 
Period .to be yet too long; demonſtraterh that after four Cat- 
lippih Periods, or three hundred and four Years, there would re- 
main one whole Day too much. And in truth, the experience of 
many ſucceding Apes declared,thar to this detraRion of Hippar- 


ohbus, nie or cea Years over gnd aboye were ty be expected. 
How- 
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However, it is worthy our notice, that the Period of /Meton, to- 


oecher with the ConeAion of it, applied of him was of 
long uſe in the Church. under the name of the Golden-Number: 
though wanting the Application of Hipparchwus his CorreCtion: 
alſo, a miſtake of about four Dayes, relating to the New and Fult 
Moans, crept into the account, even from the time of the Nrcexe 
Counceh; which was one of the two main cauſes of the Reforma- 
tion of the Kalender in the eighty ſecond Year of the laſt Age. 


And now we have an opportunity to ſpeak more ex refly of _ Ps | 


firſt diſcovered 
| the neceſſtie 
Moon, bur alſo the five Errant Stars,did keep their courſes round of manifold 


in the Zodiack ; and ſo,as that aſwell che Sun and Moon,as thoſe Spheres: 


Exdoxws,ſo frequently mentioned. This man, well underſtand- 
ing, after his return out of E £ypt, that not only the Sun and 


wandering Stars did ſometimes vary their latitude, or deyiate 
from the Ecliprick, Line in the midle of the Zodiack ; ( for, he 
chought that the Sun was alſo extrayagane,as well as the reſt; and 
—_— chat the other Planets did not only go forward, but were 
o ſome times upon their retreat backward;and ſomrimes made 

a haulror ſtood till : we ſay,pondering all theſe various motions 
ig his mind, and caſting about what might be the reaſons thereof 
18 nacure;he at laſt imagined to himſelf,chat beſides the eAplanes 
or Sphear of Fixt Stars, Which being fupreme, carried all the reſt 
toward the eff, there ought allo to be allowed three other 
Sphears,aſwell to the Sun,as ro the Moon,and four to each one of 
the other Errant Stars; of which one,aad that the highett, ſhould 
follow the Impreſſion of the Fixt Stars, or rather of the Primuns 
Mobile ; the next to that ſhould move counter to the Firſt, or 
toward the Eft ; the third make the deviation from the Eclip- 
tick, or midle of the Zodiack ; and the fourth, or loweſt,cauſe 
in the Scars their Direction, Station and Retrogradation,and that 
by a certain Vibration, or Waving to and agen. So that he 
ſuppoſed in all, twenty ſeven Sphears, and all thoſe Concencri- 
call, that the Superior might carry on the Inferior, and theſc 
might be turned round within thoſe. Afterwards, Ca/lippms 
.adjoyned rwo Sphears to the Sun, two to the Moon, and one 
a peece to Mars,Yenw,and Mercwry : ard ſo made thirty three, 
And Ariſtotle, to all the Sphears, which did ,not follow 
the motion of the Aplares, or Primum Mobile (excepting only 
the Lunar Sphears) added as many more, which he called the 
Reyolyear ones, to the end he = conform them to the mo- 
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tion of the - nerragt, Sphear, or Primun Mobile: and ſon the | 


whole he conſticuted Fikry, fix Sptegrs; for as: much. at leaf, 
as we can.colleR from-his own context. Now all theſe,and eyen 


Plato bimſelf hkewilc, thought thac the Moon was the lowelt 


of all che Planets; next: to her, che Sun ; and above the- Sun 
the five wandering Scars: Nor indeed doth ic appear, that Archi- 
medes himſelf Living a whole Age ot two afier them, repreſented 
the Plaxets 18 any other, than this very order, in that ſo famous 
Sphear of his In which though (/audian tells us, that no 
more was repreſcated, but only the motions of the Sun and 
Moon 5 | 


Percarrit proprium mentitus $ wgnifer annum, 
Et ſemulata novo Cynthia menſe reatt : 


Yet Cicero ads other motions, when ſpeaking of Archimedes, 
« he faith; when he colleed together the motions of the 
& Moon, Sur, and five wandering Stars ; he did the fame as that 
« God, Who in Platoes Timans framed the Wercld, that one and 
« the ſame Converſion might: regulate ſundry motions, molt , dif- 
« ferent each from other in ſlownels and {wiftnels, But, Hipp.r- 
chus afterwards finding, that aſwell the "Sun, as the Moon and, 
the other five Scars did come ſortinyzes neerer ro the Earth, and. 
ſometimes again mounted tip arrhet from.it; pod phajaly percei-, 
ving that that particular apparence. could. not poſſibly.be explica= 
xed by thoſe Sphe.ars, that were all Concentrical to .che Earth: 
therefoie, wholly rejeRing them, he reſolved, that.the motions 


of the P/arers were to be accounted .Eccentrick ; and though. 


he could not himſelf determine each partieplar, he yet:demonſtra- 
ted rhe way, in which Pro/omy afterwards infifling, accompliſhes 
the Invention, But, before wee advance, furcher, we are to com- 
memerate two of three Perſons of note, .by whoſe Obſervations 
both Hipparchms and, Prolomy profited, very much. One was 
Timocharis, who, about. thiee hundred Years before Chritt, 
among other things relatirg co the, Fixt Stars, obſeryed that that 


Star which is called 'Spica Yirgines, doth antecede the point of 


the Arumnal Equinox, by eight degrees, And with him are we 
to joyn Ariftillus,, whoſe Obſeryations of ſomething about the 
Fixt Stars Prolomy made greatulſe of,in order to his demonſtratiog 
that the.Fixt Stars neyer chaoge heir latitude, Afcerwards\fcarce 
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in Age) ſucceded Eratofthenes,who being Library-keeper to P:o- 

lomy Evergeta the fomer, perſwaded him to;fet up the Armille 

in the Porticus of Alexandria; which Hipparchus and Ptolomy pv 11 1 

afterwards made uſe of ; and himſelf, among other things obler- cop, 11. 

yed, that the Obliquity of the Zodiack was of rwenty three de- 

orecs,and fifty one minutes;which account Hipparchus and Prbto- = 

wy conſtantly adhered to, | 

Now that we may at length remember the great Hipparchas, Articl. 8. 

who floriſh't neer upon an bundied and forty Years . before Hipparchus, 

Chriſt ; truely, we x d it noealy task to recount, how high! who fff opſer- 
« Fruely, We Nmnd 1 y cas , BUY vedthe places 

Aſtronomy was beholding to him. For, in the: firſt place, exa- of the pixe 

Mining that foreſaid Oblervation of 7 imocharis, With fome 0- Stars, accord- 

thers; #lbcit he could not conceive them to be in all points exact, 78 *9 Zong- 


yet becauſe himſelf had found that Spica Virginis did not ante- and Latitude. i : 


cede the EquinoCtial point by more than fix degrees, and the 
other Stars :in the like Proportion : he thence underitood, thac 
the Fixt Stars: alſa were moyed Eaftward according to. the Zo- 
diack ; and thereupon wrote a Book of the Tranſgreſſion of the 
Solftices & Equinoxes. And, being. that in his time, as not 
long  agoe in Tycho Brahes, there apprared a cerram New Scar, 
5 he therefore came-to doubt ( to {peak the language of Pliny j;,, 1.5 
* concerning him). whether the like happened ofren,or not ; an 
« whether thoſe Stars, that were thought to be fixt, had alſo lome 
& certain-motion peculiar to themſelves, Wherefore ( as the ſame 
c« Pliny goes on ) he attempted a task of difficulcy ſufficient eyen 
*« for the Gods themſelves,namely to number the. Stars for Poſte- 
« rity,and reduce the heavenly Lights toa rule, ſo:that by the help 
*of Inſtruments invented, the particular place of each-one;rogether 
« with its magnicude, might be exactly'defigned 7 and wheres | 
& by men might diſcern, nor only whether they diſappeared, or 
« newly appeared,but alſo whether they removed their Stations; 
&« as likewite, whether their magnitude encreaſed,or dnniniſhed ; 
« Leaving Heaven for anAolocti nee: for thee W itts of ſucceding 
« Ages, if any were found acute and induſtrious enough torcom- 
«c prehended / the mylicrious orders thereof. And this was the 
firſt time'when*the places of the Fixt Stars were -obſerved and 
markr out according to. Longitude and Latitude : and that'Ca- 
talogue:of the: Fixt Stars, which:he:compoſed, is the very fame, : 
which P rolomy afterward inſerted into his Almageſt. In the {16.7-cap, _ 
next place, he denoted'was poſitions ſundry Stars had in reſpect 
E. 2 each 
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each of other ; whether they were poſited in a right Line; or in 
ibid cap't. 2 triangular form ; or in quadrate or ſquare, &c. as is mani. 
feſt cyea from Prolomy himſelf, Further, though che motions of 
Sun and Moon were already in ſome meaſure known ; he yer 
Me alſo corre- made that knowledge much more exat. For, He did nor only 
fed the Cal- much corre& the Caltippick Period,formerly ipoken of, but allo, 
lippickPeriod, having colleRed a long Series of Eclipſes ( namely, from the 
þ malay time of thoſe Baby/oniſh ones, in the Dayes of Mardocem. 
fe:s for 600. Pades, down to thoſe obſerved by himfelf, for full fix hundred 
Tears together, Years together.) and remarking, that neither the like Eclipſes 
did return on the ſame Dayes, after the ſpace of every nineteen 
Years,nor that after ſome recurfes of ten Nowvennales,or ten times + | 
k 4 nine Years,- any ſuch Eclipſes happened at the times ſuppoſed ; > 
þ-: * and that the cauſe thereof confilted both in the vatious pon | 
of the Moon, and the anticipation of her Ned, or Knortts, 
and her Eccentricicy, by reaſon whereof her motions to her eA- 
Pogeinms were found to be ſometimes ſlower, and thoſe to her 
Perigeium more ſpeedy : therefore, we ſay, He comprehended 
and gave Reaſons for all theſe difficulties, and compoſed certain 
Hypotheſes, and according to them, certain Tables, y whuch he 
could fafely and exaQly calculate and predi what Eclipſes 
were to follow, how great they were, and when, And this 
was it, which P/iny remembred, when having ſpoken of-Thales, 
and Sulpitins Gallus, he comes to mention F2 ipparchus. Afﬀeer 
* theſe ( faith He) Hipparchms foretold the courſes of both Lu- 
« minaries, for fix hundred Years to come ; comprehending the 
« months, Dayes and hours of Nations, andthe Scituations 'of 
« Places, and curns of :People -. his age reftifying, that he did all 
*heſe great things,only as he was parraker of Natures Councels. 
For,it muſt begthattipparchws,belides the preciſe times, when ſuch 
or ſuch Eclipſes were to be viſible to the Horizon of Rhodes,or A- 
lex andriv,pointed forth alſo ſome Councries,and. principal Cirties, 
together with the Deſignation of che. Months in uſe ampng them, 
aS alfo the veryDays 2nd hours when each Eclipſe would happen; 
and other przdiAtions ſucceding to Rowe, in the Dayes of Pliny. 
Again, « is well worthy our recical, that Hipparches labour- 
ing with long deſire both to conſtitute Hypotheſes, and reduce 
into Tables the motions of the . other Plamers, ot five wandering 
Stars ; and yet nor being able to furniſh himlelt eicher from the 


Egyptians, or from his Country mea che Grecians ,with any 
come 
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competent Obſermations reſpeQive to thoſe Planets, ( Te while 
the places of the Fixt Stars remained unknown, it was impofli- 
ble any ſuch could be made) and again thoſe he had himſelf 


made, wece of a much ſhorter time, than was requiſite for the 


eſtabliſhing any thing certain and permanent in that fort - He 
therefore only Loefted ſuch Obſervations as he had xecorded by 
him, into the belt order and method he could deviſe; and to 
left them for their uſe and improvement, who ſhould come after 
him, in caſe any were found capable of underſtanding and ad. 
yvancing them. Andat length, by good fortune, it fo fell our, 
that thoſe his Obſervations came inro the hands of Prolory ; 
/ who comparing them with his ewn, and finding them judicious 
and exaQ, thereupon firſt began to ere borh Hypotheſes, and 
Tables of Motions fit for thole Planets : yer nor without much 
timerouſneſs and diffidence ; becauſe his Obſeryations being but 
few, nor of ſufficient time, he durlt not uw himſelf any cer- 
tainty of his Tables for any conſiderable ſpace, or number of 
Years, But, for more aflurance let us hear his own ingenious 


Confeffion in that poine, The Time faith He ) from whence Almageſ.lib.g 
« we have the Obſeryations of the Planets ſet down, is fo vaſtly cp 2+ ,, 


« ſhort, in compariſon of the greatneſs of Caleſtial vicifficudes, 
* as that it renders all prediAtions, that are for any' great number 
« of Years to come, infirm and uncertain, And therefore I 
« judge that Hipparchus (that zealous lover of truth) confidering 
« this difficulty, and wichall receiving not ſo many true Obfer. 
« tions from the Ancients, as he bequeath'd to us, undertook 
« indeed the buſineſs of the Sun -and Moon, and demonſtrated 
« that it might be performed, by equal and circular motions-yet, 
c« as for that of the Planets, thoſe Commentaries of his, which 
« have come into our hands, clearly ſhews, that he attempred ic 
« not : bur colleRting all his own Obſervations concerning,them 
<e together, into one order and method, for their more commodi- 
« ous uſe, refigned them to the induſtry of after times; having firtt 
« demonlirated/ that they were not congruous to thoſe Hyporhe- 
« ſes,which hl HMathematicians of thoſe Dayes made uſe of, 
« And, for Ochers ; ſure I am, that either they demonſtrated 

« nothing atall, or elſe only attempted the bufinels,and left it un- 

* finiſhrc, But, HTipparchus being eminently knowing in' all 

«« kinds of learning, conceived, that he ought Loc ( as others had 

« done” before him ) to- attempt; what he ſhould not be able to 
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accompliſh. So that we fee, Prolomy was the firſt, who from 
true Obſeryarions, reduced the Motions of the Planets into Hy- 
potheſes and Tables conteſpondent, / | 

Articl.9. But before we ſpeak more particularly of him, who lived 

_., aboutan hundred and thirty Years after Chrilt ; foraſmuch as 

+ Geog 4 þ in the ſpace of time berwixt Hipparch and P rolomy, thele liudies 

+ Frmody came 10 foriſht at Alexandria, as that Julims Ceſar returning thence, 

Sotigenes, of - brought along with him that Soſgenes, by Whole afliitance he 

Alexandria0) endeavoured the reſtitution of the ( alendar, and ſo may be 

whoſe help Jul: 1, ught to have propagated the Study of Alttronomy among the 

Cxiar endes- \,, © Hy ; _— 

wored the re: Romans : lerus refleR a little upon that tune, and fee what :care 

formatien of they then, had,of Celeſtial matters. In the firſt place,we are to lay 

#he Calendar- afide the;Commemoration of Swlpitizes Gallus ( of whom hare 

then once afore, as one that-falls not under this account, concern- 
ing whom we may not yet forget, what Cato is induced by (ice- 
ro, ſaying. While we law that Gallzs dye, that familiar friend of 
thy Father, O Scipioawhoe was relYoſs in-meaſuring Heayen: and 
Earth;] fay,while we ſaw him dying even in thatStudy.How often 
did Day oppreſs. him, when he had et himſelf to obſerve and 
deſcribe ſomthing in the Night ? and how often did Night op. 
reſs aim, when he had begun his Speculations in the Mora ? 
How was he, delighted, when he bad a long time before 'predi- 
Qed toe us Exlipſes of the Sun and Manon ?..&c. For: he was 2 
man clearly fingular, and in an Age when fo great ignorance and 
negle& of -good Arts tyrannized over mens minds, being himſelf 
Rudious and, inquiſitive, could not but have borrowed his $Kill 
either from Epypt or Greece, whete having obtained a Series 
of Eglipfes, and..the way of deducingtheathrough the circuit of 
of nineteen Years { as weſaid afore ) he becaine able to calcu- 
late them, lo as Cicero relates. For, asto thereft; how great 
doe you think was the ignorance and negle&, nay even con- 
: rempt of ſtudies of this.nacure among the Romans > Why, truely 
ſo great, as. that /rrgi/ could not difembte it, in the-Poely -actrt- 
buted.to epLuchrſa, according to which the Romans ſhould in- 
q deed come to rule the World ; but yet ſhould yeeld to others, in 
learning to know the Stars, and deſcribe the Heavens, 


Poon 


| - | + =. = + < «+= Dao; ares - 
6.Aimi. | Deſcrihent ragig,& ſyrgauna fidera dicent. 
And Care, himſelf tis, cited by- Agedizs to have left in writing 
| that 
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that it was not.lawfull to wrice wha is in a Table kept' by the 


High Preiſt, t. ow oftep ſcarcity. of Proviſion woyJd happen, how 13h. 2,c 28, 
ofcen the light.ot the Sun, or Moan ſhould be darkned : fo far, | 


faith Gellius, did Cato contemne the Science of eAftronomy,and OV. 


thought it uſclels eicher-t9 know, or fore-tell the Eclinſes of 'Sun 
and Moon,. Furthermore, though from timesas high as Numa, 
the Romans made leyeral Intercalations; yer they took all their 
art of that Sort, from the Greeks : and Pliny remarks, that in | 
France, Spain and Africa,there was no oneman, Who could -{o 
much as tell che Riſing of the Stars. Nevertheleis we are not to' 1, Meteor 7. 
forget, that among the Gawls was one Pythias, the Philoſopher Tythias Maffi. 
( as Cleomedes calls him ) of Mafilia, who about the time of gig pos. 
Alexander of Macedon, found: the proportion of the Gromon we = pw 
to the Solſticial ſhadow, to be the fame at afſira, as Strabs gf Haaced. 
tells us Hipparchas hadiobſeryed it at Ryzantinm ; who ficit 
attempted the Northern Ocean,and diſcovered the utmoſt 7 hyle, 
in which Clcomedes cohzrently proves the Summer Tropick to 
be the ſame with the Polar,or greateſt of allwayes apparent ones: 
and who(as from his Book, de Oceano, may be inferred) was ex- 
cedingly curiousto find out whar was the Poſition of Heaven,re- . 
ſpcive ro che variety of Countries and Climates, But, not :ſo 1;5,7 .cap.6c , 
ſoon to Gjgrets from the Romans ; Pliny delivers, that in' thoſe -_ 
firſt times of Rowmes being a Common-wealth, the Invention of 
Dialls was very raw and imperfect : for that they had only the 
rifings and ſettings named, out of twelve Tables. T hart after 
ſome Years, they added the Meridian, and by the indication of a 
certaine columne, the laſt. hour : nor that neither, but only in 
clear weather,cycea as long as till.the firlt Punick warre. Aﬀcer-" 
ward they-adyanced fo far, as to make one, or two Sun Dialls ; 
but not wich lines exaCtiy correſpondent to the hours, untill 
about an Age after,when Q. Marcus Phitippms ordered the bult - Quins Mar- 
nels more diligently and ſuccesfully. And, becauſe the hours of the cius Philipp us 
Day remained yer uncertain in dark and cloudy weather, Nafica & <: 
Scipio began to divide the Hours of Day and Night equally Nafica Scipio, 
by Water diſtilling from Veflel to Veſlel,and called ir The Diall Romans: 
within Doores, 11 the Year Urbis condite .DXCV. And vill 
then, faith P//zy, Populi Romani indiſcrera'iax fuit, ' And thus 
much of Hipparchrs, and ſome 4/ſronomers.berwixt him and the 
Pcince of,them all, Prolory. ': +, r78015530 20-461 

And of him, ſo great is his name, all we need to ſay, 1s only, arricl; 10, 

that 
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32 | .Of the Antiquity, Progreſs, | 
Ptolemy, the that He was the very Founder of the Art, or Science of Aſtrono- 
true Founder of yy, For, though Hipparchus had indecd, as ir wete hewn 
ny M out the Stones and Bears fir for fo noble a StruQure, and prepa- 
frufure, Ted good part of the Materials ; yer was it Pto/oyy alone who pur 
them into Order and Form, and by adding many admirable In. 
yentions of his own, by infinite labour and coſt, eretedthar fo fa- 
mous Building, worthily called Meydan Ewratis,the great Co-or- 
dination, Conftruttion, or Compoſitron ; Which conlifting of ne 
leſs than thirteen Books, contains all the Do&rine, that could 
then be adyanced, concerning the Sun, Moon, and aſwell the 
_Fixt, as wanderivg Stars, And albeit one Day teacheth another, 
| and that ( as Himſelf had truely foretold ) there came others after 
- bim, who ſaw good cauſe for the Caſtigation and CorreQionoof 
; many things delivered in that Work : yet, ia the general, the 
Sn Art he had inſtituted, remained firm and conſtant, and was after- 
* wards imbraced, not only by the Alexandrians, but alſo by all 
the .1rabians, Latins and others, who deyoted rchemſelves to the 
ſervice of Vrania, ever fince, For,that the Study of her Celeſtial 
myſteries continued in great eſteem and Veneration, at Alexan- 
dria,for ſome Apes after his deſeaſe,may be undeniably atteſted, 
Ibo next refig- | 8 Y Y ; 
neditto _not only from hence, that ( among others ) both T heon, and 
Theon «nd _,2Puppns, named eAlexandrians,were eminent therein 5 of which 
ps voth the one pur forth eminent Commentaries upon Ptolomies Works, 
Alcxancrians. nd the other, among ſundry excellent peeces, of which his ſixth 
Book of MMathematicall Colleftions is one, obſerved, that abour 
four hundred Years from Chriſt, the Ob/:quity of the Ecliptick. 
was not ſo great, as Erathofthenes, Hipparchus and Prolomy had 
conceived : but neer upon the ſame we diſcover it to be in our 
Dayes : we ſay, that this is not the only Monument that is ex- 
tant of the flouriſhing of eAſtronomy at Alexavaria, long after 
Prolomry had given it fo great a Reputation there ; but there re- 
mains another as freſh and lively, which is the memoria!ls of 
| thoſe Parriarchs of the Alexandrine Church, to whoſe judge- 
I ment the derermunation of chat great diſpute about the true time of 
|| Eaſter, was thought fit to be wholly referred,aſwell by the N;- 
ceneConncel as by divers learned Biſhops afterward, and by Holy 
Leo himſelf, then Pope. Now, among theſe Patriarchs were 
T heophilns, Cyrillus and Proterins, Whole advice and directions 
were chought neceſlary, in regard that the Controverſies raiſed | 
about the Celebration of Eft, akhout the time of che $——of 
qui. 


and Augmentation of Aftrononne. 
Equinox, about the Full-Moon next following, and about conſti- 
ruting certain conſtant Rules reſpeRive to chem ; could not be 
better compoſed, than by the definitive: ſentence of theſe Pce- 
lates, who Living at Alexandria, where Aſtronomy Was in {uch 
Height, had the advantage of others, in point of knowing thoſe 
things which were requiſite to the finding out of the truth. Bur, 
of the Arabians, who in the S'udy of Aflrozomy lucceded the 
Alexandrians, and tranſlated into their own language, the Great 
Compoſition of Prolomy, which they called Almageſtum ; the 
Firſt, and molt worthy to be remembred,was Albategnivs other- and long after, 


Wiſe called Mahometes eAraftenſis, born of a Family of the toAlbaregnius, -Þ 


Dynaſte of Syria; He about 800, Years after Chriſt, made ten is 

divers Celeſtial Obſeryations, paxtly at eAratta, and partly at 

Antioch: and found, both that the Apogeium of the Sun, fince 

the Dayes of Prolomy, was advanced to the following Signes ; 

and that the Stars did regreſs toward the Eaſt, one degree, not 

in the ſpace of a hundred Years, as Pto/omy allo had deſigned ; 

but of ſomwhat leſs than ſeventy ; as allo, that the Obliquity of 

the Ecliptick, according to Bapprs his Theory, was leſs (viz. 

above 23. degr, 35. minutes ) with many other particulars con- 

cerning aſwell the Fixt Stars, as the Planets-: whereupon he both 

corre&ted Ptolomy-in many things, and compoſed new® Fables, 

and wrote a Book intituled, De Scientia Stellarum, Aﬀer him, 

Within 2 or 3 Apes following,ſucceeded Alphraganm, Arzachel, Alphraganus 

Almeon, and other Arbians; among whom, ( as being already on eoker Aras 

tainted with that ſuperſtition which had corrupted the fimplici- * 

ey of Aftronomy,with Aſtrological Fooleries)ſome certain Jewes, 

as ambitiouſly affeQing the glory of Divination as the others, in« 

texmixed themſelyes. : | 

After them, for a long time, the Worſhip of Urania lay neg- Articl. 11. 

lefted, nor. did Aſtronomy receive any the leaſt ( conſiderable ) Alphonlus, K. 

adyantage by Obſeryators ; till neer about four hundred Years — 

fince, Alphonſu King of Caſtile and Lion, being himſelf aifo ro Alphonfine 

toucht with the curioſity of Aſtrological prediftions, and diſco- Tables. 

vering that the Tables aſwell of Prolomy, as Albategnius were 

not exaAly agreeable with the Celeſtial motions ; ſer himſelf ro- 

the compoſing of new ones ; and to that purpoſe convocated as 

many Arabiars and Fewes,as were eminent in thoſe Dayes for A- 

ffronomy;imploying them about Obſervations neceſſary to ſo great 

a Work, and comparing with A” of their a 
thac 
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' "that ſo they might be the more exaR inthe performance of their 
task propoſed, And very memorable ir is, that (as hath been 
credibly reported) He ſpent four hundred thouſand peeces of 
Gold on that undertaking : a munificence truely worthy the He- 
roick mind of ſo great a Prince, and which well deferyes to be 
had in perpetual commemoration by all loyers of Learning : but 
ſomwhatunhappily imployed, in 1ejpe<t the Perſons ſer a Work 
were not fo ſtrict in ſtudiouſly and conſtantly obſerving, as ſcru- 
pulofly compuring, direting their calculations nor ſo much to 
what themſelves and others had really obſerved, as to certain tra- 
ditional, myſteries, or Caballiſtical dreams : that we may paſs 
by their hecdleſneſs, which Regiomontanns deteRting, perceived, 
that they had miſtakea the trye places of the Fixt Stars, by very 

' neer two Whole degrees ; as accounting the numbers of Pro/omy, 

as if they had bin conftiruted by him from the beginning of the 

Years of Chriſt, Which conſidered, we have the leſs reaſon to 

wonder, it the Tables compoſed by them, called from the Kings 

name, the .4/pho»ſize, and ſometimes from the place, where they 

were made the Toletaze Tables (Whence alſo He, who was Pre» 

ſident of that aſſembly of Aſtronomers, is faid to have been one 

Tſazc (;hanter of the Toletun Synagogue ) have been found, 

ever fince the time of K. Al/phonſus,to diſagree with the Heavens, 

and to require the review and caſtigation of ſome- new and more 

after whomythe faithfull hands. Thence forward Aſtronomy lay neglected, and 
Science lay almoſt buried in oblivion, ( only Thebitins an Arabian, and 
mr = tl, Prophalins a Few,oblerved in the mean time ſome ſmall matters, 

Dicks ap abourthe motion of the Fixt —_ the obliquity of the Ec/ip- 

loh. Regio- rick,) untill 'abour two hurfdred Years fince, Georgits Perry 

montanus aroſe, Þacchins, and Joh. R:giomontanns, his diſciple, teemed to revive 
and agdin ca"- jt, For, theſe worthy men delivered it out of the double 

m—_— cloud of ignorance and vanity, which the Arabrans and Jewes ' 
= had raiſed, to the Obſervation of its luſtre 5 and kindled the 

Light thereof afreſh in Germany : reducing P!olomy, providing 

Jaltruments, ard making not a few faithfull-Obſervations:though 

they were not ſo happy, as to bring their defgne to that perſe- 

ion they hoped and had propoted to themlſelyes ; both of 
| them dying in the middle and flower of their Age. 

Articl. 12, Animated by their example, Nicholans Copernicus (a Boruſſuan: 

Then followed born,and Canon of the Cathedral Charch of Warmes,\cituare neer 


rhe m ſtaccute Fpyemburgb,in the fame Country) about the beginning of the laft 
Nich.Coper - _ mr” Age, 
; Oo 


th erate. 
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Age, ſeriouſly addreſſed himſelf to the Illuſtration of Aſtromomy; |: 12ho re 
and reviving the long negle&ted Syfleime of the World excogi- vived the do- 
tated by Pythagoras, he madc many good Obſervations, in or- #rine of Py* 
thagoras, con* 
cerning the 
 Earths mocion- 


der to the compoſing of new Tables Bur, foraſmuch as he could 
not determine any thing concerning the Fixt Stars, befides their 
Promotion Eaſtward, which they appeared to have made fince 
Prolomy*s time ; he therefore compoted ſome Canons of their 
motions, and thoſe as exaQ as poflibly he could : yer both thoſe, 
and the Prutenick, Tables that were built upon: chem, were in- 
correſpondent to the motions of the Heavens, though leſs incor- 


reſpondent than the A/phonſine, Nevertheleſs,the man is to be 


highly commended, both for his ſublime perſpicuity, and mode- 
ty, in that foreleeing his Canons would need correRtion, he was 
woar frequently to exhort and encourage that ingenious young 
man, Georgins Joachimus Rheticas, deeply enamoured of the 
beauties of Aſfronomy, to apply himſelf principally to the Reſtitu. 
tion of the Fixt Stars;* and cheifly of thoſe, which were in the 
Zodiack, or neer it, and with which the Plarets might be moſt 
conveniently compared : becauſe, without their -reltitution, it 
was impoſſible either to attain to the true places of the Planets,or 
toratcheive.any thing of Moment or certaincy,toward the advance 


of eAſtronomy, 


And then ar laſt enters that Noble Dane, Tycho Brahe, upon yricl. 13. 
the Theatre of eAfronomy. Who, as by in the impulſe of his And /aft of Alt, 
Genius, being addiQted to beholding and noting the Stars, even = _ Ty- 
almoſt as ſoon as he ſaw the light of them ; was ſo much the — 
more ſpurred on by that advice of {opernicus, publiſhed in the ,y1 tie reft in 
Works of George Joachim newly mention'd, by how much the dijcoveries and 


more clearly he diſcerned the impoſlibility of determining the inventions- 


true and proper place of that famous New Star, ( appearing in 
the Conſtellation of Caſſiopera, from the beginning of November, 
in the Year M, D. LXXII. for above {ixteen months together) 
without the reſtitution of-the Fixt Stars to theirs, Fot, He plain- 
ly perceived, that moſt, if not all the Errors; which had bin found 
in Aftronomy even from its firſt foundation or original, took 
their riſe cheifly from hence, that the Fixt Stars really were nor 
in thoſe places, in which they were ſuppoſed ' to be, by Obſerva- 
tors ; But ſome of them were much neerer, and others again as 
wuch farcher off; and this, whether becauſe Hipparchs in the 
beginning had not with due _—_ configned all the Fixt Stats 
2 to 
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' of the Yernal Equinox, 


to peculiar places, which indeed he had defigned by the Sextant® 
of degrees ( and truely it 1s very difficult ar once to invent any 
thing of Moment, and perfe& the invention) or whether becauſe 
the Iranſcribers of Ptolomy, out of careleine(s, or ignorance, had 
corrupted the Original Texc in many places ; or whether the ad- 
ditions afterward made, in reſpe& of the Stars progreſs to the 
following Signes, had occaſioned any miſtake and imperfeRion 
in that Theory ; or whether by any other unhappy cauſe what- 
ever- Now, in Order to this great Work, oy reRifying thoſe 
fundamental Errors, it pleaſed Fate, that about the very fame. 
time,that truely generous and never enough commendable Prince 
William Lazagrave of Haſſia, bad zealouſly devoted his 
mind and induſtry to che ſame care, of reſtoring the Fixt Stars to 
their true manſions : but yet the honour he aimed at, was de- 
creed only for the incomparable Tycho; who in an Heriocal 
bravery of Scul, had now reſolved With himſelf to enterpiſe no 
leſs than the Inſtauration of the whole Science of Affrovomy from 
its very fundamentals; and fo to ſpare neither labour, nor coſt 
( eſpecially while he was ſo happy, as to have good part of his 
expences defraied by the liberal contributions of that eminent 
Mecenas, Frederick, the IT, King of Denmark, who thereby re- 
corded his name in immortal Characters on the leaves of Fame ) 
that ſhould be neceſſary to the making all Sorts of Obſervations 
requifite, As ſoon therefore as he had furniſhed himſelf with 
that Aſtronomical Colledge, or Tower for Obſervations, built | 
by him in the lard of Henna, to that_ purpoſe aſſigned him 
by me King, and furniſhed that Heaver.ly Cittadel by him 
called Uranibarg, with ore of exquiſite and magnificent Tnftru- 
ments Mathematical, he begun ( having provided himſelf of 
ſundry learned and competent Coadjutors) exaQtly to obſerve 
the Altirude of the Pole, in that place, by the Circum-polary 
Stars, * By which underſtanding likewiſe the Altitude of the 
Equator, he pointed out the EquinoQial points, by the paſſing 
of the Sun through them : and attending beſides to the middle 
parts of Tanrxs and Leo, he found out the A poreinm of the Sun, 
and the Ecceatricity of it, and deduced its Courſe from the point 
Moreover, from Vera, in the Day 
time compared with the Sun, and in che Night with the Fixt 
Stars; he endeayoured' to ſearch out the rioht Aſcenfions, and 
aNcclinations of the Fixt Stars; which the Ancients had per- 
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formed, but fallaciouſly, by uſing the Moon, not#erns, to-that 
purpoſe. And his ſucceſs was as exquiſite as his care in this, that 


_ he conſtituted chat bright Star which is inthe top of Aries, and 


ranged the chief of thoie in order along the Zodiack ; and then 
advancing to enquire or rather find 'out the diltances of the reſt 
aſwell from them, as each from other, he defined both the righr 
Aſcenſions and Declinations of all; preſcribed their ſeveral 
Longitudes and Latitudes, and added to the Catalogue of the 
Ancients about 200. other Stars, wholly by them omitted. Be- 
cauſe the Ancients, Living in an Horizon much more Southern, 
had obſerved and ſet down neer upon 2&0. Stars, that are jpvi- 
fible in the Daniſh Horizon, which is highly Northern : and T j- 
cho again colleed abour-200. more than they could diſcern; and 
as being ſomwhat ſmall, he intermixed them among others of 
greater magnitude, Further, having in the mean ſpace, al- 
waies obſeryed the paſlings of all rhe Plagers through the Meri. 
dian, and their ſeveral diſtances from the cheif Fixt, Stars neereſt 
tothem -. he laid ſuch follid foundations, as by them might be 
exaQtly known not only the true places of eacb, bur alſo their ſe- 
veral Motions. So that he came very neer the heighth of his 
noble hopes of building the whole Theory of Afronomy anew 
from the very ground, and of ereRing compleat and eyerlaſling 
Tables ' for Calculation thereupon : bur, alas ! prevented by an 
immature death, He could not accompliſh his defigne, It' was 
very much, however, that He went ſo far, as to have recorded 
aad bequeathed to Polterity. ſuch excellent Obſeryations, by 
which Kepler was ſoon after enabled.-to compoſe an intire 

Theory, and wake the. Tabks called the Rxdolphine ; ,and b 
which, and others afterward contriveable, whatever can be deft- 
red in theſe Tables, may be fully ſupplied and perfected, And 
this among the reſt deſeryes Ckea commendations, that He 
left us the -Fixt Stars re-inttalled in their true mavſions :, wherein 
Hz alone, in few Years praCice, performed and finiſhed that 
prodigiouſly great Work, which no man, from the Dayes of 

Hipparchws, had either attempted, or in any. meaſure advanced. 
I paſs by many other admirable diſcoveries of his; as that he 
was the firſt, who demzonttrated all Comets to. be carried freely 
through the Etherial Spaces ; thar RefraQtions ought to be care- 
fully confidered and allowed for, and how: ; .that be perceived 
that the Latitude of the Moon ought to be augmented by "a 
F 3 | than 
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than a Quadrant, or fohrch part; than had been conceived"; that 
He: almolt demonſtrately convinced che Laticudes of the Fixr 
Stars to be varied 3 that he excogitated an Hyporheſis, which all 
thoſe, who cannot allow of the Pro/omnicall, or fear to allow 
the Coperrican, may well adhere to and defend 5 with many 
other things, as difficult in their Invention, as excellent in their 
uſe. And obferye only. how vaſtly he tranſcended all that wear 
before him, in point of exaneſs and certainty. As for [»/frw- 
ments Mathematicall; it is well known, He made fuch, as for 
the condition of their matcer,for the Vaſtnels of their magnitude, 
for he variety.of forms, for the care of their elaboration, for the 
eciſenels of cheir diviſions, and for. the facility in uſing ; as the 
votld had never the Hke before. Again, ſo prodigious was 
| his and his Coadjutors ſabtility, diligence, induſtry ; char whereas 
the Obſervations of Hipparchus, Ptolomy, and all others before 
him; had bin rarked out only by the Sixth or at moſt by the 
rwelfch 'parth 'of degrees ; he deſigned all his by the fixtierh 
parts of'desrees, called Minutes, or Scruples, and very-often alfo 
by ſubdiviſions of Minutes. So thac we may well demand what 
compariſon can be made betwixt that groſs way found out by 
Eraftothenes, and approved and followed afterward by Hippar- 
chus and Ptolomy, torthe Obſeryation of the Obliquiry of the 
Zodiack ; andithat moſt fine and'exaR one invented by Tycho ? 
His being, by a diviſion of the Meridian into 8 3, parts; and the 
Incetval of the Tropicks deprehended to take up xx. of them, it 
appeared that the diſtance of one Tropick from the Equator, a- 
mounted to 5,of thoſeparts and an halfor.by a reduction of them 
aoain to Ugg: of 23.'degr. 5x; Min. and }: and theirs, being 
by an h6llowed Hemiſpear of Stone, wich a Gnomon ere&ted in 
the middle, as we have formerly deſcribed ir; and to what de- 
oree of ſubtility and exaQteſs this way of commenſuration could 
arrive, the meanelt Novice in Afronomy may ſoon judoe. That 
Onatrant likewiſe of Prolomy, fo much admired by ancienc Au- 
thors;; Pray, How vaſtly fhort did it come of the perfeRion of 
the leaſt that Tycho uſed? And the ſame may be faid of hisRules; 
for, thatthoſe Armille, fer up by Pralowsy in the entrance of A- 
lexardria had any thing in'rþem, comparable to thofe ereted by 
Tycho, in his Uraniberg, cannot'in the left meaſute be argued 
from the other Inftturments then in uſe. Ir is not neceſſary, we 
honld here again review thoſe machinaments, or kT 
; "56 the 
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the old Egyptians and Babjlmmiaris made ule of, either in diſcern- 
ime the Signes of the Zodiack, or raking the Diameter of the 
Sun : or thoſe, which 2Aritarchns and Archimedes uſed, for 
commenſurating the ſame Diamater. Only we cannot but won- 
der, by the-by>how Ariftarchm, having aimed fo neer the white 
ef truth, in the matter of the Siihs Diameter, and determining ir 
to be the 7 2oth. part of the' Circle, or half a degree; as is deli- 


de Acenar,nwn, 


vered by Archimed : ſhould yet err fo widely in his Book of | 


AMagnitudes and Diſtances as to make the Diameter of the Moon 
( which 1n truth, is very neer as great as that of che Sun) to be 
rhe x80th, part of the Circle, or 2. degr, when he called it the 
Fifteenth part of a Signe ; which miliake of his was long fince 
taken notice of by Papprs. Nor is there any neceſſity, why we 
ſhould ſurvey choſe Inſtruments, that Albateginns, Pexrbacchins, 
Reg:omontanns, Copernicus,and other more moderne Aſtronomers 
uſed : conſidering, that beſides the Rytes made by Regiomonta- 
nyus ( which Bernardus Waltherns, his diſciple, pteferved,and had 
recourſe to,in his Obſeryations of the Suns Altitude)they caine fo 
ſhort of the leaſt of mw, in point of exa@t reaſoning, and am- 
plirude, that they deſerve rather to be perpetually forgotten than 
remembred to competition. However it is ſetiouſly to be wiſhed, 
that the Obſervations made by thoſe incomparable Inftriinients 
of His,may ly no longer concealed from the Worli (for by lingu- 
lar Providence, they have been hitherto preſerved, as Gaſſend ns 
atteſteth, I the Life of Tyeho))bur ſoon be brought ro Light. And 
this aſwell for ſundry weighty Confiderations -rhiere alleadged 
. by Gaſſcnds , 25 for this, that not all the Stars,” of which Tzeho 
hath given a copious Catalogue, in his Progymnaſmata, miy be 
found reduced to congruous Calculation (in as much-as they doe 
not exaRly correſpond with the Heavens)and chat various Cata- 
logues have been pretended from the fame,which are very much 
different each from other:for all the difficulties hereup6n depend- 
ing may ſoo1 be removed,and all miſtakes reRtified, by having re- 
courſe to the Fountain,or Original obſeryations,which!will clearly 
declare, what bath bin already corruptly deduced,and what may 
be at length carefully and demonſtratively deduced from them. 
And, in the mean while, if Hipparchus his memory be fo 
highly and (indeed ) juſtly precious among learned men, for his 
oreat merrits in excogitating and framing Inſtruments, whereby 
to take the dimenſions, diſtances, motions &c. of Heayenly bo- 
dies : 
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dies : certainly, that of our Tycho ought to be as highly eftecm- 
ed by us andall Poſterity ;, fince he alone, for ſo mary Ages to- 
gether, was found, thay dur {not only imitace-kjm-in thoſe ſub - 
lime inventions; but ſo imitate,as yery much-ro exceed him, For 
my part, tiuely-; fince Hipparchus may rightfully be olſen At- 
Las the Second 2 I ſhall doe but juliite, to name. Tzchoy Herenles 
the Second, who-releived his Predeceflor, long ianguiſhing and 
ready to. faint under ſo prodigious a burden ; which doubtleſs 
wasthe Reaſon, why Kepler called him,the Modern Hipparchns- 

And thus have we in a ſhort Relation, rehearſed ro you, what 
we could gather together, concerning the Original, Progreſs, and 
Advance of Aſtronomy, from the higheſt of times,of which there 
remain any Authentick memorials, downa the deceaſe of Tycho . 
Brahe, the Noble and the Great, As tor what Additions this 
excellent Science hath receiyed, by the induſtry of Aſtronomers 
in this preſenc, Age, by the help of che Teleſcope, whoſe Invention 
may ſeem'to have been unhappily deferred too long as being de- 
ferred till ſome Years after 7ychoes death - they may be ealily 
ſummed up, For, all that our Dayes-can juflly challenge the ho- 
nour of ditcovering,is.{x.)theſpotts'in.the Sun:(2.)the inequality. 
of theluperficies he Kfooatl 3-)Venxs ſhifting ber apparences, 
4 doth the Moo :(4.) Mercury and Jupiter,in fome Proportion, 
doing; the_ ker; (5+) Jupiter witha kind of bound about him, + 
and guarded with four leſſer Stars, as Attendants : ( 6.) Sathrs 
triple-bodied : (7.) the Ga/laxy fully befet with ſmall Stars : 
and (8,) divers pale aſſemblies of very ſmall Stars, ſeeming to be 
only little white clouds in the kn; with ſore other parcicu-- 
lars lately remarked, Now, if you [eaſe to add this to the for- 
mer ſummary : you haye the whole(though brief)Story of 4ſfro- 
em, from.its yery infancy to that augmented ſtate it now hath 

artatned to: Iwiſh 1 might haye ſaid, to.its Fall growth 
1... and Perfettion,. But, alas'! thatjeceſervedfor ; 
=, ;- » "Polteriy, Pe: 53 109 
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